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Measurement for Mankind 


Standards Laboratory— America’s first 
commercial dimensional Standards 
Laboratory has just been dedicated in 
Dayton by The Sheffield Corporation. 


The Eli Whitney Metrology* Laboratory was 
designed, constructed and equipped in 
accordance with the experience and standard 
practices of the great national laboratories 
of the United States, Great Britain, France 
and Germany. Thus, this new “Bureau of 
Standards” is qualified to supplement the 
work of the governmental laboratories in 
calibrating and certifying dimensional 
standards for industry. 


Here, also, dimensional audits of precision 
mechanical components are made— audits 
not practicable except with the equipment and 
under the unmatched accurately controlled 
environment of this Standards Laboratory. 


Here, overall dimensiona! contro! programs 
are developed for individua! manufacturers — 
gage surveillance operations worked out in detail. 


Here, key personnel responsible for 
dimensional control can study the philosophy 
of high precision—can get the feel of 
high precision equipment and become 
familiar with the procedures involved. 


As to the Laboratory's name— what could 
be more fitting than to honor that 
illustrious pioneer, Eli Whitney? 


it was Eli Whitney who taught the world 
the practical value of consistent dimensional 
precision as the essential of interchangeable 
parts manufacture. 


it was Eli Whitney who thereby introduced 
our modern era of mass production 
and economic abundance. 


it was Eli Whitney's achievements which 
demonstrated the blood relationship between 
dimensional precision and product quality. 


The Eli Whitney Metrology Laborctory now 
takes its place as industry's ally in 
carrying on this tradition. 


For a more comprehensive account of the 
facilities and capabilities of this unique 
Laboratory, write for Bulletin ML 1-56. Dept. 22. 


*Metrology—The science of measurement. 
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A great new telephone cable now links North America 


and Europe—the first transoceanic cable to carry voices 


lo make possible this historic forward step in world 
communications, Beli Laboratories scientists and engineers 
had to solve formidable new problems never encountered 
with previous cables, which carry only telegraph signals 
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rom the vesicle’ 3 Yosh 


Our New Administrative Secretary 


Your Officers and Directors are pleased to announce 
the selection of Mr. William P. Youngclaus, Jr., for 
the new post of Administrative Secretary of our So- 
ciety. After many months of searching for a suitable 
administrative officer to manage the affairs of the 
Society, the present officer group believes that the 
addition of Mr. Youngclaus to our staff represents a 
real step forward for our organization and fills a long- 
felt need for competent guidance and management of 
our operations 


Mr. Youngclaus, who will assume his new duties in 
Milwaukee on about November 15, is currently Admin- 
istrative Secretary of the American Society of Lu- 
brication Engineers. In this capacity, he has been 
responsible for operation of that Society’s headquarters 
in Chicago, for management of its annual conventions, 
and for the business management and advertising pro- 
gram of the Society’s journal, Lubrication Engineering. In addition he has been directly concerned 
with membership affairs and section development of that Society. Mr. Youngclaus brings to ASQC 
a wealth of experience in those areas of Society operation in which we are most needful of assist- 
ance at this time. 


A graduate of Northwestern University in 1935 with a BS in Mechanical Engineering, Mr 
Youngclaus’ industrial experience consists essentially of sales engineering work with the Penzoil 
Company, Flexpansion Corporation and the Alemite Division of the Stewart Warner Corpora- 
tion. Thus he has, by reason of both formal education and industrial experience, an engineering 
background. Combined with his management experience in Society work, this background will 
prove most valuable to ASQC. 


Our new Administrative Secretary is a member of many professional organizations, including 
the American Society of Mechanical Engineers, American Society of Lubrication Engineers, Amer- 
ican Petroleum Institute, American Institute of Management, National Association of Exhibit 
Managers, and the Council of Engineering Societies’ Secretaries, and he is currently a Directo: 


of this latter organization. 


Mr. Youngclaus resides with his wife and two children in Glenview, Illinois, where he has 
been interested in organized baseball for youngsters through participation in the work of the 
Little League, Pony League and Colt League. His new duties with ASQC will, of course, call 
for establishing his residence in Milwaukee vicinity. 


At the time of the consolidation of our Society’s offices earlier this year, provisions were made 
for suitable office quarters and facilities for an Administrative Secretary. Thus, Mr. Youngclaus 
will find in Milwaukee not only a staff of competent people carrying on the headquarters’ office 
and publication work of the Society, but also a waiting office and a challenging work assignment 


Those of us who know Bill Youngclaus welcome him as one of us, and we are sure that as 
other members of our Society become acquainted with him they will find a warmth and friend- 


liness that will make working with him a real pleasure. 


Welcome to ASQC, Dull! 
DALE L. LOBSINGER 
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Quality Control of Complex Assemblies 


PAUL A. ROBERT* and MICHAEL C. BUGONIAN 


International Business Machines Corp., Endicott, N. Y. 


re use of formal techniques for 
controlling the quality of finished 
products is constantly increasing 
and constitutes one of the large fields 
of application for the statistical ap- 
proach. 


Consumer Quality 


Up to the time that a product is 
completed, it is customary to think 
of quality in terms of conformance to 
established specifications rather than 
the “end use” or consumer idea of 
quality. In controlling the quality 
of a finished product, a new element 
is introduced. 

The consumer's idea of quality 
may be quite different from the idea 
of quality expressed by the engineer. 
Customers are likely to think in 
terms of inconvenience caused by a 
defect, rather than the seriousness 
of the defect itself. For example, if 
a stapling machine in a paper con- 
tainer plant fails to function prop- 
erly, the trouble may be very minor 
from a serviceman’s point of view. 
He may require only a few minutes 
to make an adjustment which will 
restore the machine to proper work- 
ing order. However, if the trouble 
causes the production line to be 
stopped with a resultant costly delay 
in the work schedule and inconven- 
ience to the user, he considers the 
trouble as very serious rather than 
minor. This same thinking by the 
consumer is evident in the case of 
refrigerators, television sets, type- 
writers, automobiles, lawn mowers 
and other products where seemingly 
minor troubles result in inconven- 
ience, disruption of work schedules 
or threats to personal safety. 

According to Ephraim Freedman, 
director of the bureau of standards 
of R. H. Macy Company in New 
York City, some products have cus- 
tomer complaint rates which are as 
high as 25 percent of sales. In an 
address before the Rochester Sec- 
tion Clinict, he painted a very sorry 
picture of the quality of goods being 
manufactured in some plants and 


*Mr. Robert is now with Gruen Industries, 
Inc., Cincinnati, Ohio 


*Mr. Freedman’s article was published in 
the May 1955 issue of IQC 
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stated that, in his opinion, this was 
due largely to the fact that manufac- 
turers think too infrequently in 
terms of the consumer. It is im- 
portant that manufacturers do not 
restrict themselves to compliance 
with specifications and shop ideas of 
good workmanship but that they be 
comprehensive and consider the re- 
action of the consumer. 


Objectives of Quality Control 


Let us consider the reasons for 
controlling and evaluating the qual- 
ity of a product. 

First, and foremost, is the pre- 
vention of shipping substandard 
products to the customer. Any effec- 
tive control technique should set up 
a barrier against the continued ship- 
ment of more than a specified maxi- 
mum percentage of defective articles. 
As will be shown later, some tech- 
niques for doing this are more 
effective and operate more promptly 
than others. 

Second, since it is ordinarily un- 
economical to conduct 100 percent 
inspection and rework operations to 
correct material which has been 
made defective during manufacture, 
the quality control technique points 
up those defects which, because of 
their nature and/or frequency of 
occurrence, warrant corrective ac- 
tion. 

Third, for the proper overall man- 
agement of an operation, it is im- 
portant that the plant executive have 
quality performance figures fully as 
much as figures on cost and pro- 
duction. Production, cost, and qual- 
ity are interrelated and, for proper 
administration of these functions, 
top management requires factual 
measures of each. 

Finally, quality reports also serve 
to supervise the inspection function 
itself. Just as inspection reports re- 
flect the quality produced by the 
operating personnel, quality reports 
also can be made to provide a means 
of evaluating the effectiveness of 
the inspection operation. 


Types of Quality Control Plans 


In general, there are three types 
of quality control plans for finished 
products. 


First, and probably most common, 
is the final inspection plan. This 
type of plan requires that all or a 
sample of the product lot be exam- 
ined or tested by inspection and 
that the product lot be accepted or 
rejected on the basis of their find- 
ings. 

Second, a sample of the product is 
tested in a laboratory under ag- 
gravated or accelerated conditions 
to simulate long and arduous use. 
This performance test is usually con- 
tinued until failure occurs, and its 
purpose is to disclose both design 
and manufacturing weaknesses. The 
tests often include simulated ship- 
ments to the customer and operation 
under environments of extreme heat, 
coldness, pressure, moisture, etc. 

Third, a survey of field perform- 
ance is conducted by measuring 
failures, complaints, service time, 
consumer reaction studies, returned 
equipment, etc. 

In all types of quality evaluation, 
it is not possible to determine a 
firm and absolute measure of the 
intangible factor known as quality. 
As has been indicated, it has vari- 
ous meanings for different individ- 
uals. As a result, the most appro- 
priate indicators or measures of the 
characteristic are usually selected. 

However, because no single plan 
yields all the necessary information, 
a true quality control system cannot 
be maintained unless all three plans 
are employed and an analysis of 
their results made in order to evalu- 
ate properly any single character- 
istic. 


Advantages and Disadvantages 


Each of the plans mentioned has 
merit, and generally all three are 
employed. Let us consider the ad- 
vantages and disadvantages of each 
of these plans. 

The final inspection plan obviously 
gives the earliest indication that 
trouble exists. Since inspectors have 
been trained to check adjustments, 
good workmanship, etc., they are 
sensitive to conditions which may be 
latent sources of serious trouble. 
Thus, at this stage there exists an 
indirect means of controlling the 
long-term quality as well as the 
present performance. 





The final inspection plan also 
makes it possible for a small number 
of people to inspect a large number 
of characteristics and units and thus 
develop in some respects a more 
reliable mieasure of quality. 

On the other hand, inspectors do 
not necessarily view a product in 
the same light as the customer does. 
They may detect defects which a 
customer would be unlikely to see, 
but they also may discount as trivial 
some defects which the customer 
would regard as important. By care- 
ful planning and training, a formal 
inspection procedure can be em- 
ployed which will help to overcome 
this deficiency. 

Final inspection also may fail to 
discover defects of characteristics 
which are hidden or inaccessible and 
which become apparent only after 
the product has been in service for 
some time. 

In performance testing, the qual- 
ity evaluation is more objective and 
scientific. The item being tested is 
under observation for a long period 
and latent defects have an oppor- 
tunity to appear. The evaluation is 
usually made by highly skilled and 
trained personnel with a point of 
view which parallels that of the 
consumer. In this test, each failure 
can be critically analyzed and the 
exact cause of each defect can be 
determined. 

“In many cases, this testing may 
be integrated with process control 
and earlier designs. Depending upon 
the product, the qualification of the 
prototype prior to production may 
prove to be the best possible and 
least expensive protection. When- 
ever process inspection is conducted 
prior to final inspection, much in- 
formation can be gained about the 
characteristic and its ability to re- 
main stable. The data gathered dur- 
ing process inspection may prove of 
great value in later evaluations of 
customers’ complaints.”* 

However, not only is this type of 
test expensive, but the very small 
sample selected may not be truly 
representative of production in gen- 
eral. The test also requires so much 
time that results are not available 
until months after the test has been 
started. 

It might be said, “that the proof 
of the pudding is in the eating,” and 
therefore, the field test of a product 
is a measure of its true quality. It is 
most likely to reflect the consumer’s 
point of view regarding quality. If 
the field test is properly designed, 
it can reflect a cross section of the 


*Communication from Harry G. Romig. 


applications for which the product is 
used. 

Unfortunately, the field test also 
has its disadvantages. Sometimes 
products are misused by the cus- 
tomer, thereby requiring a dispro- 
portionate share of service time for 
the repair of defects which are not 
the responsibility of the manufac- 
turing organization. 

Also, although many defects be- 
come apparent at the time of in- 
stallation, many others do not, and 
due to the fact that the conditions 
of use do not tax the equipment in 
some applications as much as in 
others, there may be a long lapse 
of time before the defect appears. 

Ordinarily, this type of test must 
be considered a long-range proposi- 
tion, and the administration of such 
a program can involve substantial 
problems. However, if the field or- 
ganization is closely integrated with 
the parent organization, this pro- 
gram can provide an effective meas- 
ure of “true” quality. 


Final Inspection Plans 


The first step in the development 
of a final inspection plan requires 
the preparation of a “laundry” list 
of all possible defects. This list or- 
dinarily is compiled by reference to 
engineering specifications, perform- 
ance data, inspection records, field 
complaints, and the experience of 
inspectors, foremen and engineers. 

It is important that the end use 
of the product always be considered 
and that the inspection plan be 
drawn up so that it encompasses the 
requirements of the consumer. Too 
frequently, personnel in the manu- 
facturing area think in terms of 
good workmanship and engineering 
specifications, without considering 
the requirements of the user. 

The second step is the classifica- 
tion of defects by degree of serious- 
ness. Four or five categories are 
used generally, and most companies 
employing this technique adopt the 
terms; Critical, Major, Minor, Minor 
B, and Incidental. However, some 
companies may use a variation of 
these categories to serve their par- 
ticular needs. 

The critical category is usually, 
but not necessarily, confined to 
products which are used by the 
military. A critical defect, as it ap- 
plies to the military, is one which 
could result in unsafe or hazardous 
conditions for the individuals using 
or maintaining the product or which 
could forestall the performance of a 
product’s tactical function. 

The major category is usually used 
for defects, other than critical, which 


could affect adversely the operation 
of the product for its intended use. 


In our application, we have been 
forced to depart from the customary 
definition of a major defect. Due to 
the fact that most of our machines 
are leased and customer engineers 
service the equipment without 
charge to the customer, the serious- 
ness of a defect must be considered 
in terms of the loss of use by the 
customer and the cost of service to 
the company. For this reason, the 
product, its use, and the conditions 
of sale, are factors which have ne- 
cessitated that the following defects 
be classified as major: 


1. Defects which, for their 
proper correction, require 
fixtures, tools or gages not 
carried in the customer en- 
gineer’s tool kit. 


. Defects which require the re- 
moval and disassembly of a 
major unit of the machine. 


. Defects which cannot be 
readily detected or identified, 
such as electrical connections, 
and therefore are responsible 
for excessive service time. 


This point is made because each 
application of this technique should 
be considered separately, and the 
quality engineer should not be 
bound by textbook definitions unless 
he feels that they are applicable in 
his particular situation. 

The proper classification of de- 
fects is determined best by a small 
gathering of personnel who repre- 
sent assembly, engineering, field, 
and quality control management. 
The thinking of this group can 
evaluate correctly the seriousness of 
different defects. Moreover, if these 
various departments participate in 
the development of the plan, the 
first step toward obtaining their co- 
operation for carrying out the plan 
has been accomplished. 


Demerit Values 


After the classification of defects 
has been established, it is customary 
to assign demerit values to these 
defects for the purpose of deter- 
mining a single figure or index 
which can be interpreted as a meas- 
ure of the quality of a total unit. 
Again, it is important that the as- 
signment of demerit values reflects 
the thinking of the group. 

The demerit value is a factor 
which is assigned to a defect to give 
it emphasis in relation to other de- 
fects so that the sum or average of 
a number of defects has significance 
as a measure of quality. 
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The development of the relative 
positions of critical, major and minor 
defects is not an easy task. There 
are a number of standards which 
can be applied, but these will differ 
for various types of products. For 
example, our situation with account- 
ing machines demands that the serv- 
ice time required to analyze and 
correct defects be the primary con- 
sideration. Undoubtedly, the factor 
of safety is the matter of greatest 
concern in an aircraft plant. The 
manufacturer of electrical appli- 
ances will probably regard appear- 
ance, salability and trouble-free op- 
eration as the most important factors. 

It is rather interesting to note 
that in the nine “demerit weighting 
plans” which appear in Fig. 1, a ra- 
tio of between 2 and 3 to 1 exists 
between the major and minor defects 
in eight of the plans. In five of the 
plans, the ratio of minor to minor B 
defects is between 4 and 5 to 1. 


Use of Double Code 


The listing of all the possible de- 
fects in a product, which is particu- 
larly complex, can result in a very 
long list, especially if an attempt is 
made to identify the trouble. For 
example, a spring may be weak, 
worn, broken, incorrect, missing, 
etc., and a gear may be loose, bind- 
ing, dry, damaged, etc. 

Usually, it is desirable to identify 
a defect with sufficient exactness so 
that the cause can be deduced and 
corrective action taken. The use of 
a double code minimizes the number 
of items which appear on the defect 
list, yet it defines the defect with the 
required preciseness. One section of 
the list contains code numbers which 
represent characteristics, and an- 
other section contains the code num- 
bers identifying troubles which may 
be associated with the characteris- 
tics. A combination of the two codes 


therefore indicates a specific char- 
acteristic or item in the product and 
the particular trouble which caused 
the item to be defective. An ex- 
ample of the trouble code list is 
shown in Fig. 2. 

There are a number of points that 
generally come up in defect evalua- 
tion. One is the effect of the “extent 
of deviation from specification.” If 
an adjustment is only slightly be- 
yond the specification, its effect on 
performance may be minor, but if it 
deviates substantially from the spec- 
ification, its effect may be more 
serious. It has been our practice to 
assign just one classification to a 
defect without any attempt at mak- 
ing this refinement. It could be 
done in certain important mech- 
anisms, and undoubtedly it will be 
given consideration as refinements 
in our plan are made. 

Another point to be considered is 
the scoring of the number of defects. 
For example, if an operator fails to 
lubricate a mechanism, should each 
dry bearing be scored as a defect 
or should the lack of proper lubri- 
cation be scored as one defect? The 
same problem arises when scoring 
defects which are repeated because 
of a single oversight or a wrong 
starting adjustment. The manner of 
scoring these items makes a big 
difference because the overall qual- 
ity index may become distorted if 
individual defects resulting from a 
single cause are counted. The im- 
portance lies in determining how the 
defect is created and what its effect 
on product quality will be. 

Another consideration is the es- 
tablishment of a performance stand- 
ard. Some plans call for a “base 
period” standard. The period, which 
is to be used as a guide, is one dur- 
ing which quality was good, costs 
were low, and the complaints or 
service hours related to the products 
produced during the period were 
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few. In short, the period is one in 
which an economical level of qual- 
ity has been attained. Other plans 
establish an “ideal” based on the 
number of possible defects in a 
product. For most products, this 
would be rather difficult to obtain. 
An approach might be made on the 
basis of recording the total number 
of various defects over a long period 
of time and determining the typical 
probability of occurrence for each 
defect. The total probability would 
then be the sum of the individual 
probabilities. 

If a standard is required, a good 
beginning can be made by tabulating 
the defects for a period, analyzing 
the distribution and setting a stand- 
ard on the basis of judgment. 


Establishing AQL 


If the product is to be inspected 
on a sampling basis, an AQL (Ac- 
ceptable Quality Level) must be 
established by an analysis of the 
consumer’s requirements. After this 
value has been determined, refer- 
ence may be made to standard sam- 
pling tables to select a sampling 
plan for the specific AQL. The 
AQL is a target value and lots 
which are of AQL quality will be 
accepted by the plan about 95 per- 
cent of the time. Due to the errors 
of sampling, lots which have a per- 
cent defective worse than the AQL 
value will be accepted part of the 
time and the process average can be 
somewhat greater than the AQL. 
Therefore, to control the quality to 
the desired level the producer main- 
tains a record of the percent defec- 
tive of the lots as a result of his 
inspection. The process average is 





compared with the limiting values 
contained in MIL-STD-105A. If the 
percent defective consistently falls 
between the upper and lower limits 
for the specified AQL, it is an indi- 
cation that the process average is 
being maintained. If the percent 
defective lies outside the limits, 
inspection is increased by means of 
a tightened sampling plan. If condi- 
tions indicate that the estimated 
process average is less than the 
lower limit, inspection may be de- 
creased by use of a reduced sam- 
pling plan. Thus, inspection is per- 
formed on a reduced, normal, or 
tightened basis as the quality of in- 
coming material indicates the need 


Outgoing quality may also be con- 
trolled by using the concept of 
AOQL (Average Outgoing Quality 
Limit). In this procedure, appro- 
priate sample sizes and acceptance 
numbers are selected from AOQL 
sampling tables, such as those com- 
piled by Dodge and Romig, that will 
in themselves guarantee the quality 
level. The producer selects an 
AOQL value which is a limit of the 
long-run quality of the product 
which will pass inspection provided 
all lots which are rejected by the 
sampling plan are inspected 100 per- 
cent and accepted after removal of 
all defective units. 

For the most effective use of the 
tables, the inspection department 
should have some knowledge of the 
average fraction defective or “proc- 
ess average” of the incoming units. 
Where a new unit is being inspected 
for the first time, the approximate 
quality may have to be determined 
from a preliminary sample. After 
the program has been in operation 
for a while, the inspection depart- 
ment will be able to establish the 
most efficient sampling since the 
process average will be known. If 
the average quality of the product 
being inspected is substantially 
poorer than the AOQL of the sam- 
pling plan, the number of lots which 
must be rejected and inspected 100 
percent will be so large that the 
cost of the sampling plan will be 
almost as great as the cost of 100 
percent inspection. 

In many ccses, the use of a con- 
tinuous sampling plan with a desired 
AOQL would be advantageous if 
the product is. made by a conveyor 
or continuous process. The costs 
involved in this plan are less than 
the cost of 100 percent inspection so 
long as the percentage of lots which 
are rejected and inspected 100 per- 
cent is not too great. 

In either case, quality improve- 
ment is obtained by exerting pres- 


sure in two ways. If the units are 
made in the manufacture’s plant, 
the responsible production depart- 
ment is charged with the costs en- 
tailed in 100 percent inspection of the 
rejected lots. If the units have been 
made by an outside producer, the 
rejected lot is returned to him for 
correction. 

To cite a case in which quality 
improvement was obtained by re- 
turning rejected lots to the pro- 
jucer, we were purchasing a rather 
somplex unit from a subcontractor 
and 100 percent inspection had been 
1ecessary to maintain a proper qual- 
ty level. Since it was not possible 
© conduct inspection on a sampling 
basis because the producer had not 
been able to comply with the stand- 
ard, we bore the burden of 100 per- 
cent inspection, and the subcontrac- 
tor had little reason to improve the 
quality. The problem was solved by 
setting up two quality levels. We 
decided that if a sample met the 
first quality level, we would conduct 
100 percent inspection to reach the 
second quality level. If the second 
level was not reached, the material 
was to be returned to the sub- 
contractor. As a result, the quality 
finally improved so much that the 
second quality level was reached, 
and the units are now being in- 
spected on a sample basis. The 
“double standard” served its pur- 
pose of setting an immediately at- 
tainable quality level, and the re- 
turned lots exerted pressure on the 
subcontractor and forced him to 
improve his quality. 

Control Limits 

It is possible to compute control 
limits for demerits per unit charts 
in the same manner as they are com- 
puted for “p” charts. The formula 
is as follows: 


a= © 


weighting factor 

for majors 

- weighting factor 

for minors 
w, = weighting factor 

for incidentals 
Pp; = fraction defective major 
( No. of major defects) 
(No. of units inspected) 
Pp, = fraction defective minor 

(No. of minor defects) 

(No. of units inspected) 


p, = fraction defective 
incidental 


(No. of incidental defects) 
(No. of units inspected) 


n = number in sample 


A hypothetical case will be used 
to show how the standard deviation 
is computed. 

The inspection of a certain product 
during a certain period resulted in 
defects as follows: 


250 major defects 
700 minor defects 


120 incidental defects 


The weighting values are: 
w, = 15 demerits 
We 5 demerits 
Ws 1 demerit 
Therefore the total number of de- 
merits for the product is: 
250 x 15 = 3750 
700 x 5 = 3500 
mx is & 
7370 


The total number of units in- 
spected during the period was 100. 
Therefore, the average demerits per 
unit for the period is: 


7370 + 100 = 737 
This is a measure of the product 
quality produced. 
C, = (15)? 250 + (5)? 700 


+ (1)? 120/100 
= 738.7 


. 


/ 738.7 


\ _—* 2.72 


04g - 


The control limits define the ex- 
tent to which the average may be 
expected to shift if chance causes 
alone are present. 

A common practice uses + 26 
from the average as the control lim- 
its in manufacturing, with a prob- 
ability of about five percent that no 
assignable cause exists for a point 
beyond these limits. The use of + 
26 limits indicates a need for in- 
vestigation of a significant change 
in the average much sooner than 
the more inclusive + 36 limits. 

For management reports, the 
30 limits are customarily used be- 
cause points beyond these limits 
almost always represent the pres- 
ence of assignable rather than 
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Figure 3 


partments responsible for the de- 


chance causes of variation. With + 
36 limits, the probability of a point 
beyond the control limits due to 
chance alone is only about 0.25 per- 


responsible. Copies of this report, 
which itemize each defect, the fre- 
quency of occurrence, and its effect 
upon the quality of the products, 


fects. This assignment of responsibil- 
ity for particular defects constitutes 
the first step toward obtaining cor- 


cent. are sent to the foremen of the de- rective action. 
To illustrate how control limits : ate | ae 

are used, suppose the standard av- | IBM FINISHED MACHINES QUALITY ANALYSIS 

erage demerits per unit (based upon BY DEFECT NO 

. . . 2 2 SUMMARY BY UNIT AND DEFECT NO 

a long period of production) is 66.4. , BY DEPARTMENT RESPONSIBLE 

The average demerits per unit fig- weeny x _X PeMOO NOM 

ure for the past period is 73.7. Has 

there been a significant change in 

the average or can this increase be 

due to chance causes alone? Using 

the o of 2.72 which was derived 

previously, the + 20 limits would 

be 61.0 and 71.8. This indicates that 

an assignable cause may be respon- 

sible for the out of control point, 

and an investigation should be made 

to determine the cause. 


Analysis of Quality Data 


Second to controlling quality, 
probably the most important func- 
tion served by a formal technique 
is that of pinpointing the need for 
corrective action. 

Recording the quality data on 
cards which are subsequently proc- 
essed by means of electric account- 
ing machines equipment not only 
simplifies the clerical task of com- 
puting the average demerits per 
unit, but it also makes possible de- 
tailed analyses which indicate where 
corrective measures are needed most 
urgently. A typical card of this type 
is shown in Fig. 3. 

The cards may be sorted by defect 
number and a report prepared which 
shows the frequency of occurrence 
for each defect and the particular 
troubles causing the defects. The 
items requiring attention can be 
determined readily by scanning the 
report. A portion of a report by 
defect number is shown in Fig. 4. 

The same cards can be regrouped 
to prepare a report by department 








Figure 4 
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A report by inspector can also be 
prepared by sorting the same cards 
by inspector number. This type of 
report can be made to show the com- 
parative performance of a group of 
inspectors who are inspecting the 
same type of product. A review of 
the difference in inspectors can be 
very enlightening. It may indicate 
a need for additional training or in- 
struction for certain inspectors. The 
report serves also as a fine tool of 
supervision for the inspection fore- 
man. 


If a more extensive analysis is 
needed, other types of reports can 
be prepared from the same cards by 
controlling on other factors. Electric 
accounting machine equipment i. 
capable of handling a tremendous 
volume of quality data so rapidly 
that many quality analyses, which 
would be prohibitive if manual 
methods were employed, are prac- 
tical on a monthly, weekly and even 
daily basis. 


Automation and Quality Contro/ 


In the near future, it is likely 
that elaborate testing machines will 
be widely used on manufactured 
products for the purpose of accu- 
mulating, summarizing, and analyz- 
ing defects of a mechanical, elec- 
trical, and electronic nature at a 
greater speed and lesser cost than 
present manual methods entail. A 
machine of this type has been de- 
signed by our engineers and is 
presently being used to test the elec- 
trical circuits of machines on our 
production line. The testing machine 
makes use of a system of punched 
card programming by which pre- 
computed data are punched into the 
cards which automatically and rap- 
idly conduct the tests. This feature 
makes it possible for the operator to 
test a variety of products without 
being required to remember the 
technical details of each product. 
The complete test of the product is 
made without stoppage of the testing 
machine when defects are found be- 
cause the results of the test are 
recorded on a printed form which 
the operator consults in order to pick 
out and correct the existing defects. 
Because the results are recorded, 
the testing machine may be check- 
ing the next unit of product on the 
production line while the operator 
is making corrections on the pre- 
vious unit tested. The identification 
of each test circuit and its extent of 
deviation from the mean specifica- 
tion appear on the printed form. An 
accumulation of the detailed data 
produced by these tests can provide 


10 


a statistical basis for comparing the 
electrical components under test 
with the performance of the ma- 
chines in the field. Engineering can 
use this information to determine 
whether existing specifications are 
satisfactory and as a basis for alter- 
ing specifications if the test and 
performance data indicate changes 
are necessary. 


The testing machine is used on 
our machines prior to the final ac- 
ceptance test. This test is so de- 
signed that the performance of the 
machine in the field is simulated. 
The testing machine does not con- 
duct performance tests, but by de- 
tecting defects which are subse- 
quently corrected by a repairman 
prior to the performance test, it 
shortens and simplifies the perform- 
ance test considerably. Frequently, 
the testing machine has detected 
marginal conditions which would 
have required field servicing eventu- 
ally and which probably would not 
have been detected by the final 
acceptance tests. 


Since it is usually unnecessary for 
the equipment undergoing the test 
to be in a state of operation, the 
testing machine can be used to check 
partial assemblies or circuit sec- 
tions as well as machines which 
are completely assembled and wired. 
Any components or sub-assemblies 
which contain tube sockets, terminal 
strips, connectors or printed circuits 
could be checked on the assembly 
line by the testing machine and 
repairs made immediately afterward 
with a large savings in testing and 
repair time resulting. 


It is possible in the near future 
that a later model of the testing 


machine will also punch test 
results on cards in adj@fon to re- 
cording them on printed form. 


With the use of:electric accounting 
machine equipment, test results 
from many machines over a long 
period of time could be summarized 
and statistically analyzed very rap- 
idly, whereas the same job per- 
formed by manual methods would 
prove very tedious and costly. The 
information obtained from an analy- 
sis of many test results by machine 
method would provide engineering 
with a surer basis for taking action 
on existing specifications. 


The area of electrical resistance 
testing constitutes only one area of 
use. The existence on the market of 
a wide variety of items which can 
convert physical and chemical quan- 
tities into electrical units for input 
to the measuring circuit, makes pos- 
sible the measurement of such quan- 


tities as vibration, pressure, temper- 
ature, velocity, strain, etc. by the 
use of testing machines similar to 
that developed by our engineers. 


Performance Testing 


In order to obtain a relative meas- 
ure of quality through performance 
tests, a demerit technique can be 
employed. Periodically, we select a 
finished machine from the produc- 
tion line and send it to the Testing 
Department where it is put into 
operation on a round-the-clock basis 
and subjected to a critical examina- 
tion by test engineers. As defects 
develop, they are evaluated and 
classified as major, minor or inci- 
dental and assigned a demerit value. 
Although the test engineers do not 
have a formal classification of de- 
fects, the definition of each class is 
so objective that each defect can be 
classified definitely at the time of 
detection. 

It is possible to obtain the equiva- 
lent of normal life in a few months 
by an accelerated test in which the 
unit is operated continuously under 
aggravated environmental condi- 
tions. 

The test can be terminated at any 
time, but the most logical period for 
the performance test is for the “ex- 
pected” life of the product. There 
may be some justification for using 
the “guarantee” period, but ordi- 
narily this time is so short that the 
relative quality of units has litle 
opportunity to be measured. 

Since it is not possible to dupli- 
cate perfectly the conditions of ac- 
tual use, the differences must be 
considered in the evaluation of re- 
sults. 

When the test is ended, the vital 
units are disassembled and exam- 
ined for evidence of abnormal wear 
and impending failure. Each condi- 
tion observed is classified and as- 
signed a demerit value. The test 
engineer prepares a narrative sum- 
mary supporting the demerit rating 
which assigns responsibility to En- 
gineering or Manufacturing so that 
corrective action can be taken by 
the group which has primary re- 
sponsibility for the condition. 

In our plant, the cost of the unit 
and the length of the test necessarily 
requires that the number of ma- 
chines to be tested be carefully 
weighed. Without doubt, companies 
manufacturing less complex and less 
expensive products in larger quanti- 
ties would find it practical to test a 
large number of units. 

The scoring system used by our 
Testing Department, which is essen- 
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tially the same as that used in Final 
Inspection, is given below: 

— 13 to 17 demerits 
7 demerits 
2 demerits 


major 
minor — 4to 
incidental — 1 to 


The test engineer is allowed a 
range in scoring a defect because it 
is felt that his training, experience, 
and the thoroughness of his exami- 
nation make it possible to weigh 
each defect with greater discrimina- 
tion. 

The Testing Department has de- 
fined major, minor and incidental as 
follows: 


Major 


1. Defects which, for their correc- 
tion, require fixtures, tools or 
gages not carried in the domes- 
tic tool kit. 


. Defects which require removal 
or disassembly of ait for 
their correction. Yetits, such as 
counters, whi are designed 
for easy y : in- 


cluded. 


. Pevr electrical connections or 
contacts, which cannot be iden- 
tified by visual means alone. 


. Safety hazards which require 
exercise of unusual precaution. 


5. Troubles which require re- 
placement of parts not ordinari- 
ly carried by the Customer 
Engineer. 


3. Conditions which, if neglected, 
could result in defects as out- 
lined in 1., 2., 4., or 5. of the 
major classification within a 90 
day period. 


Minor 


1. Defects which require correc- 
tive action and can be accom- 
plished readily by means of 
customer engineering tools 
without disassembly or removal 
of a major unit. 


. Potential safety hazards which 
could result in slight injuries 
to the operator. 


. Defects which, if neglected, 
could result in defects as out- 
lined in 1. of the minor classifi- 
cation within a 90 day period. 


Incidental 


1. Defects which do not affect the 
operation of the machine but 
which, if neglected, could pro- 
duce a machine malfunction. 
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2. Small imperfections in machine 
appearance which are not seri- 
ous enough to cause customer 
dissatisfaction. 


In the course of time, we hope to 
correlate the test results, final in- 
spection data, and field performance 
information. At the present time, a 
relationship is not apparent, but a 
detailed analysis of the defects re- 
ported and their impact upon the 
final score or quality index over a 
period of time should explain the 
reasons for the differences among 
them. 


Field Performance 


The measurement of quality in 
terms of field performance involves 
the selection of an appropriate qual- 
ity index which is representative of 
the general quality of the product. 
The number of service calls during 
the guarantee period, the dollar 
value of replacement parts, the 
number of complaints and the num- 
ber of returned units are only a 
few of the many indexes which have 
been used to indicate the quality of 
manufactured products. There is 
probably no single index which 
might be used universally. No doubt, 
the type of product will govern the 
particular quality index which is 
most appropriate in each case. 

Dr. Juran points out in his Hand- 
book that the number of complaints 
may depend too much upon the con- 
dition of the market, the customer’s 
inventory, the customer’s tempera- 
ment and other factors unrelated to 
the quality of the product. 

Since many of our products are 
leased and service is included in the 
rental, we have selected the aver- 
age service hours per unit per 
month as the quality index. The 
selection of this index was based 
upon the assumption that a direct 
relationship exists between the 
amount of time required to repair 
equipment and the number and 
gravity of defects, ie., the more 
numerous and serious the defects, 
the more service time is needed to 
discover and remove them. There- 
fore, it is apparent that the amount 
of service time expended on a prod- 
uct can be used as a measure for 
indicating the degree of quality be- 
ing produced at the factory. 

The selection of this quality index 
was not made without overcoming 
some irritating problems. For ex- 
ample, the ability and experience of 
the customer engineer is obviously 
related to the amount of service 
required to discover and eliminate 
defects. Ordinarily, more experi- 
enced personnel require less time 


for repair. More recent models or 
new products usually require more 
service time than older models or 
products which are more familiar to 
the customer engineer. Customer 
engineers in provincial territories 
are responsible for a greater variety 
of products than customer engineers 
in metropolitan areas who specialize 
on fewer products. Therefore, they 
are likely to need more time to 
diagnose and repair troubles. 

In order to balance and randomize 
the many variables which were 
likely to become involved in this 
field performance evaluation, an ex- 
pert on polling and market surveys 
was asked to conduct a study of 
the problem. The result of his study, 
which was based on a consideration 
of such factors as geographic area, 
type of application, type of service 
required by the customer and the 
nature of the territories (urban ver- 
sus provincial) was the selection of 
a sample of offices from which 
service time data were to be ob- 
tained. 


Selection of Period 


The selection of a proper period 
for the accumulation of data also 
posed a problem. Varied opinions 
were given by managers and qual- 
ity engineers regarding an appro- 
priate period. Some favored obtain- 
ing data at the time the machine is 
installed and tested, others felt that 
the data resulting from the first 90 
days of operation should be used, 
and a few considered the data com- 
piled in the first year as most ap- 
propriate. 

The proper period depends in 
great measure upon the type of 
product, the type of inspection, and 
the test conducted on the product at 
the time of installation. If the prod- 
uct is thoroughly examined and/or 
defects are likely to appear upon 
installation, it is conceivable that 
an enumeration of these defects 
would constitute a good index of 
product quality. 

However, in the case of a complex 
unit with many parts, it is likely 
that troubles which could not be 
detected at the time of installation 
will develop at a later date. A logi- 
cal argument can be made that latent 
troubles can remain hidden for a 
period longer than 90 days. For ex- 
ample, defective heat treating opera- 
tions may result in soft parts which 
may not show up for six months o1 
even a year. 

The pros and cons of various pro- 
posals were discussed, and agree- 
ment was finally reached that, for 
our purposes, any field troubles 








which appeared in the first 90 days 
of operation would be considered the 
logical responsibility of the manu- 
facturing organization. 

The longer the period is extended, 
the more likely it becomes that the 
quality of design rather than the 
quality of manufacture is responsible 
for the defect. A part or unit which 
is structurally inadequate to with- 
stand the rigors of prolonged service 
will fail because of unsound design 
no matter how well the manufac- 
turing organization has done its job. 

The data accumulated during the 
90 day performance of machines 
which are shipped to sample offices 
is put into a report known as the 90 
Day Trouble Analysis. A portion of 
this report is shown in Fig. 5. This 
summary sheet shows, among other 
items, the quantity of machines sur- 
veyed, a distribution of the calls 
and service hours per unit for the 
90 day period, and a distribution of 
the average calls and service hours 
per machine per month for each unit. 
The average figures are obtained in 
the following manner. The totals for 
the period are divided by the quan- 
tity of machines to derive an aver- 
age figure for the 90 day period. 
This average is then divided by 
three, and the result is the average 
figure per month. For example, the 


average calls figure for the Contact 
Unit, which is 0.9, is the result of 
dividing the total calls figure 255 by 
94 and further dividing the result 
by three. In the case of some units, 
the total number of calls and service 
hours during the 90 day period are 
relatively very small, and the result- 
ing average per month figures are so 
insignificant that they do not ap- 
pear on the report. This omission 
sometimes results in a slight dis- 
crepancy between the listed total of 
the averages and the actual sum of 
the listed averages. However, this 
very minor variation does not de- 
tract from the value of the report. 
Detailed listings by unit, part 
number and trouble code also com- 
prise part of the report. A report of 
this type enabies Quality Control to 
perform a very complete and effec- 
tive analysis since it points out the 
units which require the greatest 
amount of service time, the parts 
within the units which are responsi- 
ble in the greatest measure for the 
defectiveness of the unit and the 
specific troubles associated with the 
defective parts. Because the report 
spc''s out the causes and areas of 
defectiveness so precisely, Quality 
Control is able to make considerable 
progress in improving quality by 
applying corrective action wherever 


the report indicates it is needed 
most urgently. 

Another report known as an Age 
Study by Year of Manufacture is 
prepared on the same form as that 
used for the 90 Day Trouble Analy- 
sis. This is a summary of service 
experience on all machines which 
are 1, 2, 3, 4 and 5 years old. An 
accumulation of data beyond the 
90 day period is necessary for the 
preparation of this report. The Age 
Study by Year of Manufacture is 
used mostly by Engineering for 
evaluating the soundness of design, 
the “expected” life, the effect of 
improvements in design, and other 
items of interest. 

For comparative purposes, the 
average service hour per unit per 
month figure on the 90 Day Trouble 
Analysis is plotted on a chart which 
is then distributed, together with 
charts showing the results of proc- 
uct test and final inspection, to man- 
agement personnel most immediately 
concerned. A sample of this chart is 
shown in Fig. 6. 

The function of the Quality Con- 
trol Division involves gathering all 
of these data, analyzing it so that 
areas of responsibility are fairly well 
defined, and publishing the quality 
data for the use of assembly and 
manufacturing managers. 
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Figure 5 


INDUSTRIAL QUALITY CONTROL 
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CURRENT OUTGOING QUALITY SUMMARY 


Figure 6 


In our company, quality has al- 
ways been the responsibility of the 
operating organization. Therefore, 
corrective actior is initiated by the 
responsible manager. The quality 
control organization assists by mak- 
ing studies, evaluating quality re- 
ports and inspecting the product to 
make certain that required quality 
is being maintained. 


Analysis of Quality Reports 

Since quality reports are meas- 
urements of an intangible, it is very 
important that managers or foremen 
be trained to use them properly. 

It is a human failing for a man- 
ager or foreman to be critical of 
reports which indicate that he is 
responsible for certain defects. In- 
stead of concentrating upon items 
which he is in a position to correct, 
he is too prone to look for defects 
which he feels should have been 
charged to somebody else. The 
effectiveness of the report can be 
seriously impaired if emphasis is 
allowed to center upon “who” is 
responsible rather than upon “what” 
is responsible. 

Whenever attention is focused 
upon some particular condition be- 
cause of its seriousness or frequency 
of occurrence, it is important to 
have sufficient detail so that the 
defect is clear and the person re- 
sponsible for the defect understands 
what must be corrected. In the case 
of final inspection and field perform- 
ance report analyses, the actual call 
report cards, which contain detailed 
accounts of defects, and which are 
used to prepare reports, can be ob- 
tained and reviewed. In this manner, 
complete information can be made 
available in the investigation of any 
particular trouble. The narrative 
account which the customer engi- 
neer makes on his call report card 


NOVEMBER, 1956 


can be very helpful to the individual 
who is charged with the task of 
finding solutions which will decrease 
the recurrence of particular troubles. 
Reports must be timely if they are 
to be effective. Operating manage- 
ment personnel are not completely 
satisfied unless they are presented 
with a quality picture the day after 
the product has been made. It seems 
that the older a report becomes, the 
less attention it receives, and a re- 
port on products which were shipped 
three or four months previous seems 
of value only for studying trends. 
The total number of units pro- 
duced of various products factor is 
sometimes an unsatisfactory index. 
An unusually low percent defective 
of a product which is produced in 
large quantities tends to outweigh 
or cancel out a high percent defec- 
tive of products on which the pro- 
duction quantity is relatively small. 
The result may be a seemingly satis- 
factory quality index which obscures 
the existence of a poor quality situ- 
ation which needs correction 
The complexity factor based on the 
estimated number of possible defects 
is suitable for many situations, but 
when large and highly complex 
products are involved, the determi- 
nation and enumeration of all pos- 
sible defects on the products be- 
comes a tedious, costly and some- 
times prohibitive task. 
Again, the “expected” or 
ard” demerits per unit for each com- 
ponent factor has met with the 
greatest favor and has been used 
with large success because it is the 


“stand- 


easiest to use. 

In our company, we have not de- 
veloped any overall indexes of qual- 
ity because the general feeling ex- 
ists that confidence in the effective- 
ness of individual measures must be 


built up prior to any attempt to 
combine them. 

The preliminary period during 
which these measures are used to 
evaluate quality can be well spent 
in reviewing the results and making 
improvements in the system. As 
confidence in our system is devel- 
oped, it is possible that we shall 
undertake the task of formulating an 
overall index of quality. 


Conclusion 

It has been truly stated that “to 
control, you must be able to meas- 
ure.” These measures represent the 
most effective controls developed up 
to the present time. In 1928, Mr. 
Harold Dodge, in an article pub- 
lished by the Bell Telephone Labo- 
ratories entitled, “A Method of Rat- 
ing the Manufactured Product,” 
outlined the principle features of the 
demerit rating system. Because this 
technique is fundamentally sound, 
its application has become increas- 
ingly extensive and, today, hundreds 
of plants are employing it to meas- 
ure the quality of numerous types 
of manufactured products. 

Although considerable progress 
has been made in the application of 
control techniques, there is much 
additional information to be learned. 
The purpose of this article has been 
to indicate and review some of the 
practical problems which present 
themselves when these techniques 
are applied and to stimulate think- 
ing and discussion which may result 
in solutions to alleviate these prob- 
lems. 
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Five Bases of a Standard 


WALTER A. SHEWHART 
Formerly Member of Technical Staff of Bell Telephone Laboratories, Murray Hill, N. J. 


Editorial Note: The following short paper by Dr. Shewhart 
was presented at the Tenth Annual Convention of the Amer- 
ican Society for Quality Control in Montreal in June 1956, 
in a session sponsored by the Standards Committee of the 
Society. 


At Mr. Dodge’s suggestion, | was asked to tell you in 
about five minutes what I consider to be the bases of a 
standard: a topic that | have spent several years attempt- 
ing to clarify in my own mind. For example, twenty 
years ago | prepared a paper for internal distribution 
within our Inspection Engineering Department in which 
| touched upon the role of specification, custom, prece- 
dent, authority, and natural law in this connection. 

When you can measure something and express it in 
numbers you know something about it that may make it 
possible to control it statistically. You can do something 
about it. When, however, you cannot measure something 
quantitatively or express it in numbers, your knowledge 
is of a less satisfactory kind. Now in the Bell System we 
endeavor to give a product that is satisfactory, adequate, 
dependable, and economic to the consumer. These vari- 
ables are far more difficult, if not impossible, to measure. 
It is this picture that | want to say a word about. 

What is a standard? I shall assume that a standard is 
set up as a model or example based on specification, 
custom, precedent, authority, or natural law. Any ques- 
tion of compliance with a standard is subject to review 
by the court as last authority in cases of dispute. Hence 
it is necessary for lawyers, as well as engineers, to have 
an understanding of statistical theory. 

For each quality specified in a written specification, 
tolerance limits L, and Le are usually specified. In addi- 
tion to these, for the simple case, statistical theory may 
call for two additional limits A and B and an expected 
value C for each characteristic. In the simplest case, 
statistical theory may then tell how to draw a sample in 
order to be interpreted or how to estimate the degree of 
control in terms of a properly chosen sample, or both. 
In short, we say drawn at random, from control, or both. 

A standard may be a subject of legal contract between 
a purchaser and a supplier and subject to a decision 
about the acceptance of product. The statistician can, in 
general, arrange the product so that it can be samplec 
pretty much at random or he may know enough about th: 
product to allow him to sample for control or he may 
use both methods. Here it is desirable that all necessary 
branches of statistics be used by the purchaser in writing 
his specification in order to give the best known method 
of attaining inspection plans that will insure high quality 
at least cost. 
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When we consider the life history of material going to 
the ultimate consumer, our job is a much longer and 
harder one but one of great new possibilities. Here one 
of the great difficulties is trying to find out consumer 
reaction now and how this is likely to change in the 
future. The first type of standard has to do with the 
acceptance of material and the second type concerns the 
periormance of product over its life. 

One important question is: How stable is the present 
preference for a particular thing? If the characteristics 
of the telephone users of tomorrow were to be essentially 
the same as those of the telephone users of today, and if 
the physical and social conditions tomorrow were to be 
essentially the same as today in the strict statistical sense, 
we could easily determine with considerable confidence 
the limits of fluctuation that might be expected in user 
preference. Naturally, however, this is not the situation. 
Before we can hope to be able to predict with great as- 
surance the trend in user preferences even in this simple 
example, a lot of additional fundamental information is 
needed. For example, we would like to know: (a) how 
to measure the intensity of a given user preference, (b) 
how a given user preference for a particular kind of 
telephone service or instrument is related to his other 
preferences and wants, (c) how a user’s preference 
depends upon physiological, psychological, and experi- 
ence factors, (d) how a user’s preference depends upon 
the preference of others, and (e) what are the particular 
physical factors or qualities of a telephone service or 
instrument that shape a given individual’s preference 
factors of which he is conscious and those of which he is 
not conscious. 

To get an answer to such questions it is obvious that we 
must not only measure the preferences of a sample of 
users at some time but that we must study the variation 
in preference from time to time in this sample of users. 
Only very infrequently can we hope to attain our funda- 
mental information about user preferences by a single 
spot check. Instead we must appeal to some type of con- 
trolled experiment where variations in preferences under 
different controllable conditions can be studied. 

When now we consider the promise of management for 
SADE-Q, that is, satisfactory, adequate, dependable, and 
economic quality, we really appreciate the size of the job. 

Twenty years ago one could see statistics as playing an 
important part in everything that an engineer does from 
the setting up of a standard to the life history considered 
as a consumer product, and that the full advantage of 
statistics would come only after leaders in almost every 
branch of learning were trained therein. 
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BIPP is not a more dignified form of BURP nor does 
it represent some government agency. The letters BIPP 
stand for Binomial Probability Paper, an invention of 
Mosteller and Tukey’) available from Codex Book Co 
This is a special kind of graph paper which has many 
useful applications in quality control. It is carefully 
described with many examples in Mosteller and Tukey’s 
articles‘’), but it seems worthwhile to present a few 
applications in Industrial Quality Control since these 
provide nice short-cuts to many practical problems 
with which we have to deal. 

The paper (see Fig. 1) has two non-uniform scales: 
a horizontal scale from 0 to 600 and a vertical scale 
from 0 to 300. In working all problems, two things are 
plotted on the paper: the “split” and the “paired count.” 
The split is a straight line thru the origin (0) and some 
point on the paper. This point usually represents the 
population (or theoretical) fraction defective p’. For 
a 10 percent defective lot one might locate the point 
(90, 10) [or (180, 20), (45, 5) ete.] and join it to the 
origin (0). This is called the ten percent line or the 
(90, 10) split. A “paired count” is simply the point 
representing the coordinates (number good, number 
defective). For 60 bad pieces in a sample of 250, one 
plots the paired count (190, 60) on the paper. At the 
upper left of the paper is a scale which is used to 





Editorial Note 


Binomial Probability Paper has been in use as a 
statistical tool since at least 1949. However, we 
believe the papers by Hicks and Satterthwaite in 
this issue give applications of this useful technique 
which should be especially helpful in SQC opera- 
tions. 

There are undoubtedly other adaptations of this 
tool which some of our readers may have discov- 
ered for themselves and which are not generally 
known. IQC would be pleased to put before its 
readers any of these which appear unique and 
helpful. 

Mason E. Wescott 
Chairman, Editorial Board 
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measure the perpendicular distance from the paired 
count to the split line. This measurement is in standard 
deviation units and 5 mm is approximately one standard 
deviation. To see how BIPP works on many diversified 
problems, we cite five examples. 


A. To determine whether an observed number of 
defective items in a sample is significantly different from 
an assumed process average. Here we assume, as always 
when using the binomial, that the observations are 
independent and the process average, p, remains 
constant. 


Example: A lot has been averaging 40 percent de- 
fectives. If I choose a random sample of 50 parts and 
find 15 defectives, is this sufficient evidence that the lot 
sampled is better than average? 


Solution: [See (A) on Fig. (1) ] 


(1) Plot the 40 percent split as a line from 
the origin through the point (60, 40). 


Plot the paired count (35, 15). 


Measure the perpendicular distance 
from the paired count to the line. 


Compare this measurement to the 
Full Scale units at the upper left of 
the paper which gives the distance in 
standard deviation units 


As this distance is less than two 
(about 1.250), we usually conclude 
that our observed fraction defective is 
not significantly different from the 40 
percent process average. In using 
two as our critical point we assume 
a five percent risk of being wrong in 
claiming that a lot is better or worse 
than average when it really isn’t. 


B. To determine confidence limits for a population 
fraction defective: p’. 


Example: If I observe 75 defectives in a sample of 
300, what are the 95 percent confidence limits on p’? 











Solution: [See (B) on Fig. (1)] 


(1) 


Plot the observed paired count (225, 


75). 


Construct a circle of radius 26 (for 
approximate 95 percent confidence) 
around this point. A penny is just 
right for tracing this circle with an 
automatic pencil—not too pointed a 
lead. 


Draw two lines from the origin tan- 
gent to this circle. 


Where these lines intersect the “quar- 
ter circle” (marked on the paper in 
degrees) read off the coordinates: 
(80, 20) and (70, 30) which means 
the 95 percent confidence limits are 
from 20-30 percent 


C. To construct a p chart with varying lot sizes. 


Example: Data on a process— 


Lot No. 


sQquk WN 


oo 


Lot Size 


No. Bad. No. Good 


600 18 582 
500 487 
180 176 
350 331 

580 561 
400 390 
270 255 
320 : 305 


3200 ‘3086 


Solution: [See (C) on Fig. (1)] 


(1) 


4 114 
Find p = 3200 


split (96.4, 3.6). 


= 0.036 and plot the 


Draw two parallel lines 36 (measure 
on Full Scale—approximately 15 mm) 
above and below this average line 
(Lay off the 3o length at right angles 
to the average line.) 


Plot observed sample points as paired 
counts: (582, 18), (487, 13) ete. 


Points falling outside of the parallel 
lines indicate an out-of-control con- 
dition, as on the usual p chart. Here 
all eight points are in control. 


Note: If order of points is to be main- 
tained for examining runs, etc. one 
may plot a standardized p chart using 
the measured distances from the split 
and plotting these above and below 0 
on a separate graph. 


D. To design your own Single Sampling Plan. 


(2) You must accept 1.64 o (for 95 per- 


cent, [1—a] from a normal curve 
table) above the two percent line and 
reject 123 o (for 90 percent, (1 — 6) 
from table) below the eight percent 
line. Hence#-draw two lines—one par- 
allel to the two percent split and 1.64 
o (approx. 8.2 mm) above it and the 
other parallel to the eight percent line 
and 1.28 o (approx. 64 mm) below it. 


Where these two lines intersect read 
the coordinates (100, 5) 
Sampling Plan is then 
n= 100 + 5 —1 = 104. 
e=5-1=4. 
Note: n is one less than the sum of 
the coordinates, and 


c is one less than the second 
coordinate. 


E. To compare two variances—substitute F test in 
analysis of variance. 


Example: From Griffith, Westman, and Lloyd’s last 
example‘'*) on meat-canning, the following Analysis of 
Variance table is given: 


Batches 

Cylinders 

Batch and Cyl. Int. 
Error 


Total 


Mean 
Square F 
3 


Sumof Degrees of 
Squares Freedom 


0 
94 
29 


To test for the significance of the batches effect on the 


weight of meat 


canned one uses the F test as shown 


above. Using BIPP: 


Solution: 


(1) 


(2) 


(3) 


[See (E) on Fig. (1) ] 


Plot the batch Sum of Squares and 
Error Sum of Squares as a split—here 
the (62.44, 112.67) split. 


Plot % the respective associated de- 
grees of freedom as a paired count: 
(% x 4, % & 60) or (2, 30). 


Measure the distance from paired 
count (2, 30) to the line and compare 
with the Full Scale. Here this distance 
is about 45 o. If this distance is 
greater than two on this scale we claim 
that the batch to batch differences are 
signiticant or have a significant affect 
on the weight. Here again we take the 
usual five percent significance level. 
The other F tests in the problem could 
be checked in a similar way using 
BIPP. 


In some examples further refinements in the technique 


Exampie: Set up a plan to give an AQL of two per- 
cent and an LTPD of eight percent with risk a = 0.05 
(producer’s risk) and § = 0.10 (consumer’s risk). 


Solution: [See (D) on Fig. (1)] 
(1) Plot the two percent and eight per- 


cent splits (say through (0) and (98, 
2) and through (0) and (92, 8). 


may be necessary and should be mentioned. A more 
complete discussion is found in Mosteller and Tukey’s 
article'!). 


1. The paired count, say (n — d, d) where d is the 
observed number of defectives in a sample n, should 
really be plotted as a triangle with coordinates (n — d, 
d), (m—d+1, d) and (n—d,d+1). Then the ‘dis- 
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tance’ to the split is usually taken as the perpendicular 
distance from the midpoint of the hypotenuse of the 
triangle to the split. As this triangle is hardly distin- 
guishable from a point when d and (n — d) are large, 
the triangle can be ignored in many applications. 


2. When the paired count exceeds the limits of the 
paper; i.e. greater than (600, 300) and less than (6000, 
3000), the paired count may be divided by ten and 
plotted. In this case one uses the ‘Tenth Scale’ at the 
upper right of the paper to measure distances in 
standard units. 


There are many more useful applications of BIPP 
which may be found in the Mosteller-Tukey article. 
Only a few which seem timely for the SQC man have 
been presented here in the hope that he may investi- 
gate further this useful graphic technique. 
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Comparison of Two Fractions Defective 


F. E. SATTERTHWAITE 
Rath & Strong, Inc., Boston, Mass. 


In many quality control problems it is desirable to 
compare two fractions defective (or other attribute 
fractions). Specifically, suppose that a process change 
has been made and sampling inspections show the 
following: 

Sample 1 Sample 2 
Before Change After Change 


Number of Defectives a= W d 25 


Number Inspected m 100 n 200 
12.5 percent 


Apparent Fractions Defective 10 percent 

Is the apparent increase in defectives from 10 percent 
to 12.5 percent a real increase, or is it a chance variation 
due to the relatively small numbers of pieces checked? 


This question can be answered very simply with 
“binomial probability” graph paper (Codex Book Co., 
Norwood, Mass., Number 32.298) as shown in Fig. 1. 
The steps and interpretation are as follows: 


(a) Plot the point, n,; = 109, ng = 200, and connect it 
with the origin. (Line marked “true”.) 


(b) Plot the point, d; = 10, d, = 25. (Point marked 
“observed”.) 


(c) Compare the distance from (b) to the “true” 
line with the “sigma” scale at the top of the 
chart. (In this example the distance is about 0.5 
sigma.) 


(d) Convert this “sigma” value to the significance 
level: 
Significance Confidence Level 
Level (In percent) 


20% 80.0 
10% 90.0 
5% 95.0 
1% 99.0 
0.1% 99.9 


Sigma 


Since the present example shows a sigma value of 
substantially less than 1.28 sigma, we conclude that these 
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data are insufficient to prove that there is a real differ- 
ence in fraction defective before and after the change 
in the operation; that is, the observed difference be- 
tween ten percent and 12.5 percent may well be a chance 
filuctuation due to the small samples, n, 100 and 
ny = 200, of parts inspected. 

While these data do not prove that a difference exists, 
neither do they prove that the fraction defective re- 
mained unchanged. In many investigations it is desirable 
to know how large a change in true fraction defective is 
compatible with the data. This question is also readily 
answered with binomial probability paper as shown in 
Fig. 2. The detailed steps are as follows: 


(a) Plot the point, d, = 10, d. = 25. 


(b) Mark off a radius from this point equal to the 
desired number of “sigma”. (In the present ex- 
ample we will determine “95 percent confidence 
limits”. Therefore we want the “5 percent sig- 
nificance level”, which is about 2 sigma.) 














Figure | 

















Figure 2 


(d) Draw in “Upper Limit” and “Lower Limit” lines 
tangent to this radius and extend these lines to 
the vertical M, = 100 line. (My, is arbitrary and 
100 is generally the most convenient value.) 


(d) Read off the upper and lower values of M, and 


M., 80 


PRECISION 
DIAL INDICATORS 


THE ONLY 100% SHOCKPROOF DESIGN 
Potents 


Pending. MM Not only is this remorkable new indico- 
tor the most accurate on the market. . . 
but also it is the only one that is completely shockproof. 


The cutaway shows the exclusive “Em-re" safety device 
that makes the precise, accurate measuring system 100% 
shockproof. It is fully protected — at the beginning of 
the range, throughout the range, at the top end of the 
range, and on the return stroke. The fully-jeweled and 
completely shockproof movements of “Em-re™ dial indi- 
cators give accurate, repeated readings on any applica- 
tion from severe production inspection to careful iabora- 
tory measurements. 


For complete details send for Bulletin 455-8 


a a OP 4 8 ome 


PLEASANT VALLEY NEW YORK 


(e) Calculate: 
| ( 100 
200 


) 100 = 50 


(f) The desired 95 percent confidence limits for the 
ratio, p; to ps, are then equal to 


M, | - Pi M, 


“ $ 


K 


80 
50 


Pi 
P2 

One therefore concludes with 95 percent confidence 
that the fraction defective, p,, before the change may 
have been as small as 34 percent of the fraction defec- 
tive, po, after the change or it may have been as much 
as 60 percent larger. If it is desired to narrow down the 
effect of the change with greater precision than this, 
more data must be collected. 


0.34 1.60 


~ 


Mathematical Notes 


This method is based on the fact that d, and d, jointly 
have a binomial distribution (approximately). It is not 
necessary to use binomial probability paper for the 
analysis. Any appropriate method can be used to de- 
termine if the “observed” fraction, 

d, 10 
d, +d. 35 


differs significantly from the “true” 


2 TF 
100 + 200 


f= 0.286 


ys 0.333 

Also any appropriate method can be used to determine 
confidence limits, f’, and f’, for the “true” f’ about the 
“observed” f = 0.286. The confidence limits on p;/p, are 
then equal to 


The approzimation involved in assuming that d, and 
d, jointly have a binomial distribution is an assumption 
that d, and d. individually have Poisson Distributions. 
This will be true if d, and d, are small with respect to 
the sample sizes, n, and ny. For practical purposes this 
will be true if the observed fractions defective, 


d,/n,, d./Nn» 
are less than about 0.20 or 0.30. 


The mathematical key to this method of analysis stems 
from the reiation 


where k is the observed ratio of p. to p;. This relation 
is readily rewritten in the form 


d; 
d, =« Ne 


Since the sample sizes, n; and np, are fixed, we are 
now comparing the observed ratio, d, to d», with a 
fixed known ratio, n; to ng, to estimate the value of 
k = P2/Pi- 
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CHECK MASTER contact point on work piece shown 
20 times actual size. Jo see the smallest variations 
CHECK MASTER will detect, illustration would need 
to be 500 times actual size. 


CHECK MASTER in use checking face location on 


surface plate. 


The importance 
of measuring 
practically nothing 


In gaging, the smaller the variation, the harder it is to 
measure. Yet, accurate checking of microscopic variations 
is what makes the difference between ordinary and truly 
fine precision manufacture. 


CHECK / 
YWMASTER 


Is so unusually sensitive that it responds to 
dimensional variations as fine as .000020”! 


Use this versatile precision instrument in setting up work 
ON a surface and truing pieces IN machine tools. You'll 
find it superior in actual feature-by-feature comparison to 
any similar device in the industry. (See chart below) 





COMPARATIVE ANALYSIS OF TEST INDICATORS 


STANDARD Make Make Make Make Make 
CHECK MASTER A B C D E 


Bearings Jeweled Some None None None Some 
Bearings Removable Some Some None 
Pivot Ends Covered No No No 
Ratchet Contact Point No No 


Contact Pressure (gr.) EESREY 23-33 23-33 23-23 45-49 28-38 


Contact Pressure Equal 
in Both Directions No No has3 No No 


On-Center Mounting Vert. No Vert. No 
Vertical & Horizontal Only Only 


Absence of Reversing 
Lever No No 


Total Weight (grams) [EE = ae ee 


Hand Rotation Always 
Clockwise No EZ No 


001” & .0001”’ Con- 
vertible 














Write today for complete information 


Ask for CHECK MASTER Bulletin. 








148 Parker Ave., Poughkeepsie, N. Y. 
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The regular meeting was held 
Sept. 10 at Mitchell Hall, Univer- 
sity of New Mexico. Initiating the new educational 
program of reviews of significant papers delivered at 
the 1956 convention, Everett Ard led a discussion of 
“A new method for evaluating cause” by A. L. Raich, 
Colorado Fuel and Iron Corp. 

Don D. Edgar was guest speaker at the general meet- 
ing. His subject was “Vendor quality ratings.” Mr. Edgar 
is a quality control cngineer assigned to the vendor 
quality control rating system, Convair Div., General 
Dynamics Corp., Fort Worth, Texas. General interest 
in this subject developed a lively discussion. 

On Tuesday evening, Sept. 25, J. Y. McClure, National 
Treasurer of ASQC, met with officers of the section and 
their guests for dinner. Mr. McClure discussed mem- 
bership and program planning. Much to the gratification 
of the local officers, he reported that the Albuquerque 
section was third in membership growth among all 92 
sections as of Aug. 24 

The section has established a $100 scholarship with 
the University of New Mexico in the name of the Ameri- 
can Society for Quality Control. Recipients will be 
selected by the prizes and awards committee of the 
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University from junior and senior students in the col- 
lege of engineering who have satisfactorily completed 
or who have registered for the course entitled mathe- 
matical statistics. The scholarship is established to 
stimulate undergrad interest in statistical quality con- 
trol and to provide an incentive for accomplishment in 
the field. 


ALLENTOWN A dinner meeting held Sept. 12 at 
-BETHLEHEM the Ubangi Room, Walp’s Restaurant, 

inaugurated the fall series of meet- 
ings. Paul A. Robert of the Gruen Watch Co. addressed 
the meeting; his subject, “What ASQC can do for the 
quality control engineer.” Included in the scope of his 
talk were various possibilities for changes in member- 
ship requirements and the relationship of ASQC with 
other technical societies. Views of section members 
on various aspects of the talk were aired in the discus- 
sion period which followed. 

The first meeting of the section sponsored course 
“Introduction to quality control” was held Sept. 24 at 
Muhlenberg College. Classes will be held for a period 
of eight weeks under the supervision of Miss Bonnie 
Small, who will be aided by instructors Dave Roberts, 
Dick Wetherhold, and Dick Zwickl. Fifteen members 
have enrolled in this class, which will be followed with 
course two, “Practice of quality control,” starting Jan. 7. 


BINGHAMTON The first meeting for the 1956-57 

season was held on Sept. 11. The 
speaker for this session was Leon Gilford, chief of the 
quality control operations branch in the statistical re- 
search division of the U. S. Department of Commerce, 
Bureau of the Census. Mr. Gilford’s topic was “Sta- 
tistical methods in management.” 

The section is again sponsoring a course in statistical 
quality control at the North Hill High School in Bing- 
hamton in conjunction with the adult education depart- 
ment. The course will run for 12 weeks and the 
instructors are Charles H. Rubin, vice chairman of the 
section, and John Schneider, chairman of the education 
committee. 


BOSTON The first meeting of the new season on 
Sept. 12 was enthusiastically attended. 
Dinner reservations were oversubscribed and many 
more came for the meeting. Warren Purcell spoke on 
the use of simple experimental designs in developing 
new facts. A considerable number of new members 
and guests were present. 


BUFFALO The section, in conjunction with the 
University of Buffalo, is offering for the 
first semester a course on quality control entitled 
“Statistical quality control.” The instructor is Sigmund 
Zobel who is also chairman of the section’s arrange- 
ments committee. 

The first fall dinner meeting was held on Sept. 25 at 
Cutts Hotel. The speaker of the evening was William 
B. Howells, Jr. of Bell Aircraft Corp. who spoke on 
“Incoming inspection and testing of component parts 
for electronic devices.” 
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BUZZARDS BAY Dr. A. C. Rosander, chief of the 

sampling and estimating section, 
Internal Revenue Service, U. S. Treasury Dept. in 
Washington, D. C., was main speaker at the Sept. 11 
meeting held in the Conference Room of the Continental 
Screw Co., New Bedford. He discussed “Probability 
statistics applied to the control of tax return operations.” 
A dinner for Dr. Rosander at the New Bedford Hotel 


preceded the meeting. 


CHICAGO Three speakers appeared on a panel 

program at the Fox-Valley subgroup on 
Sept. 18 to present management viewpoints on the sub- 
ject “What I expect from quality control.” They were: 
E. Wagner, Bell And Howell Co.; E. G. Jurs, Elgin 
National Watch Co.; and Dr. M. D. Kilbridge, Illinois 
Institute of Technology 

“Management Night” was the opening meeting of 
Chicago’s regular series at the Furniture Club on Sept. 
26. D. W. Gierke of the Controls Company of America 
spoke on the subject “Acquainting management with 
quality control techniques and problems” during the 
pre-dinner session. After dinner, Warren Jones, first 
president of the section, delivered an address entitled 
“Management needs quality control.” His talk constitutes 
another outstanding contribution to the section’s pro- 
gress. 

A group of more than 30 men were treated to a 
down-to-earth presentation of challenging ideas by 
Doug Allan, metallurgical statistical analyst for the 
American Iron and Steel Institute, at the Calumet sub- 
section. The talk “egan with a discussion of the use of 
frequency distributions in setting national standards 
for the steel industry; weight allowances, dimensional 
tolerances, and chemical ranges. Then the speaker went 
on to point out practical considerations and advantages 
which result when skewed frequency distributions of « 
specific class are handled as portions of two separate 
normal distributions. Realistic 3-sigma limits can thus 
be set. Mr. Allan concluded his talk with sketches and 
discussions outlining the principles of G. E. P. Box’'s 
technique for determining optimum conditions in a 
process 


Sept. 19 proved to be an excellent 
date to open the 1956-57 meeting 
as a large number of members and guests attended. The 
evening opened with a fine dinner followed by an en- 
joyable coffee talk by Edward Mason of the Cincinnati 
office of the F. B. I. Past President Paul A. Robert 
spoke on “Quality control—a new tool of management.” 
As the principal speaker of the evening, Mr. Robert 
found a very attentive audience. The activities of the 
first meeting were concluded with refreshments and 
lots of hospitality provided by an energetic committee. 
The new format for the meetings—dinner, coffee talk, 
principal speaker, and refreshments—was such a success 
that section chairman Dave Birch emphasized that this 
same plan would be followed throughout the entire year. 

The Hamilton-Middletown subsection opened the 
year’s activities by having Frank Caplan speak on 
“Process control in a job shop” on Sept. 12. A fine 
crowd appeared at the Whirlpool-Seeger Plant and en- 
couraged the subsection’s officers to continue their 
splendid efforts to establish a full section in the Hamil- 
ton-Middletown area. 


CINCINNATI 


CLEVELAND On Sept. 6 the section held a combined 
plant tour dinner meeting at the Alcoa 
Heavy Forge Plant in Cleveland. Dr. Phillips Whidden 


of Alcoa’s mathematical service section was the speaker. 
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ree Booklet 


The story of metal contamination and what you 
can do about it is clearly explained in this helpful 
booklet. Sources of metal contamination and 
methods of detecting tramp metal in different 
types of conveying equipment are described in 
concise terms. You'll discover an easy way to 
protect against costly and embarrassing damage 
claims, to maintain purity, to avert harm to plant 
machinery. Mail coupon below for your free copy. 


RCA...the world’s best name for QUALITY 


RADIO CORPORATION 
of AMERICA 


CAMDEN, N.J. 
In Canada: RCA VICTOR Company Limited, Montreal 


Radio Corporation of America 

Dept. 1-285, Building 15-1, Camden, N. J. 

Please send me your new booklet on the RCA Electronic Metal 
Detector, “Protect Product Quality.” 





The first meeting of 1956-57 season was 
held at Nerth American Aviation with 
an attendance of over 60 percent of the membership. 
A very interesting and well versed meeting on “Receiv- 
ing inspection” was conducted by M. L. Hoffman, as- 
sistant chief inspector of the N. A. A. Columbus Plant. 
After the meeting we were taken on a conducted tour 
of the receiving inspection department of N. A. A. 


COLUMBUS 


The section started the season with a 
very successful meeting when over 100 
members and guests turned out to hear 
Miss Bonnie Small, Dept. Chief of Engineering of West- 
ern Electric Co., Allentown, Pa., who discussed “Control 
chart analysis of engineering experiments.” Miss Small 
showed how information obtained by present methods 
of analysis of variance can be obtained much more 
simply with control charts plus the effect of time in the 
experiments. The section is conducting an extensive 
membership drive in hopes of surpassing last year's 
membership which showed a 250 percent increase over 
the preceding year 


CORNING 
-ELMIRA 


The first meeting of the new year 
featuring Dr. Paul S. Olmstead 
drew close to a hundred quality 
control personnel and research and development guests. 
Dr. Olmstead brought the various ana.ytical techniques 
in statistics into use as a rather commonplace statistical 
record was subjected to control chart and trend analysis. 
Significant features in the data with the underiying 
causes were displayed in the novel demonstration. 


DALLAS 
-FORT WORTH 


DANVILLE The September meeting featured a kick- 


off dinner meeting to start the winter 
program. After the dinner meeting, a 
conducted plant tour of the Avco Corp., Div. of Ly- 
coming Aviation Corp., was held to acquaint the mem- 
bers with the method of quality control used by Avco 
Corp. 


-SUNBURY 


The section has organized a subsection at 
Lima, Ohio and to date has 18 new mem- 
bers. The speaker for their first meeting on Sept. 12 
was C. E. Stines, chief inspector of the National Cash 
Register Co. and a member of the Dayton section. 

The first regular meeting of the section was held on 
Sept. 19 at Delco Products Div. GMC. “Machine capa- 
bility vs. product tolerance” was the title of the talk 
presented by Edward Oakley, Delco Products. His talk 
entailed a step by step procedure of things that need to 
to be considered when making machine capability stud- 
ies. He also used an example to show how a simplified 
approach paid big dividends. Members of the Dayton 
section of the American Society for Tool Engineers were 
guests as well as many others from the local manufac- 
turing companies. 

The section was also honored by the presence of L. S 
Eichelberger, Executive Secretary of the Society, at this 
first meeting. 


DAYTON 


DELAWARE The executive committee met on Sept. 
20 at the home of vice chairman Hill- 
man C. Harris to complete plans and preparations for 
activities throughout the 1956-57 season. Hillman, as 
chairman of the program committee, reported that the 
programs for the monthly meetings were nearly all 
firm and that the season’s program offered a variety of 
subjects designed to make this series of meetings of 
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particular interest and value to members and their 
guests. 


ERIE The officers held several luncheon meetings 

prior to launching the 1956-57 program—last 
minute details, changes, confirmations, unconfirmations. 
Yea, the “physical” part of the geo-physical year. “New 
members signed up!” Some old members haven’t paid 
their dues—“call em!” 

Many members of the section acted as hosts at the 
various booths of the N. A. M.’s AMERICADE which is 
on a nation-wide tour. A few we might note in passing 
included Don Broderick, Dave Ferrell, and Clarence 
Haycox. 


EVANSVILLE 
-OWENSBORO 


The first organizational meeting 
was held Sept. 25. Program sched- 
uling for the entire year was ac- 
complished; the scheduling being accomplished through 
“factory representatives” in several of the industries, 
each of which is responsible for one program during the 
year. In this way, the load of the program chairman, 
previously responsible for all programs, was relieved. 
In addition, our “factory representatives” are responsi- 
ble for membership activity (increase in niembership) 
within his own factory or industry. 

We have established a membership drive on a contest 
basis. Since it has been agreed that all meetings this 
year will be dinner meetings, the prize for the member- 
ship drive will be that the section will pay for the 
dinner of that individual obtaining the greatest number 
of new members within the calendar month. 


GEORGIA The Atlanta group of the section started 

the season of monthly meetings on Sept. 
25. Robert D. Roche, manager of systems evaluation 
projects, military operations research engineering divi- 
sion, Lockheed Aircraft Corp., Marietta, gave a talk on 
“Operations research—what it is and how it works.” 
After explaining operations research, he presented some 
slides showing the results of detail problems and their 
combination into the solution of major problems in 
selecting aircraft for military and civilian purposes. The 
hurricane “Flossy” cut the attendance, but considerable 
discussion was given. 


GREATER 
MUSKEGON 


The first meeting of the 1956-57 season 
was held on Sept. 13. After a family 
style dinner of chicken and ham at 
“Doo Drop Inn,” the group of 28 members toured the 
S. D. Warren Co.’s central paper mill. Jack Trump 
capably outlined the plant’s process before the plant 
tour. Ninety percent of the mill’s production is high 
quality coated and uncoated ;vinting paper for books 
and advertising brochures. Quality control in their 
plant is a must to maintain their high standards. 
HARRISBURG The final monthly meeting of the 
executive committee was held at the 
home of our immediate past president, Dan Meckley, in 
York on Sept. 19. All plans and the speakers’ schedule 
for the year were approved. 

The program committee and the education committee 
have lined up especially good schedules for the year. 
The list of speakers includes some of the most able men 
in the quality control field. 

The education committee will be sponsoring three 
courses in quality control this year with both the basic 
and advanced being presented in York while the basic 
course only will be given in Lancaster. 
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At the last meeting of the group, Bill 
Harrel of Redstone Arsenal gave a 
description of “The mechanics and advantages of mul- 
tiple level sampling on continuous processes.” Illustra- 
tions of reduction in inspection cost on specific projects 
were discussed. 


HUNTSVILLE 


The section opened the 1956-57 
season with a good attendance at 
the Sept. 12 meeting. The meeting at the Blue Hills 
Restaurant started with a pre-dinner clinic at 6 pm 
with Orris Stewart as moderator and John Theurer and 
Arnold Holtan presenting gaging techniques in the 
development of the subject “Standard measurements of 
linear characteristics.” After dinner the meeting con- 
sisted of a welcoming of members and guests by chair- 
man Mike Putthoff and a review of goals and pro- 
grams for the year’s activity. 


KANSAS CITY 


The section met Sept. 14 at “Marchis’s” 
in Omaha. Twenty one members and 27 
guests representing six towns and 23 companies were 
present. Chairman A. W. Pendry opened the meeting 
with a greeting to all members and guests. Prof. N. H. 
Barnard spoke briefly of the purpose of the Society for 
the benefit of the guests. Robert Lasho of Continental 
Can Co. described “Quality control at Continental Can 
Co.” and K. E. Schroeder spoke on “An amateurs con- 
cept of quality control” expressing the need for a 
standardization of definition of terms used in quality 
control. 

An interesting film on quality control in the U. S. 
Air Force concluded the program. 


LINCOLN 


On Sept. 11 the section held a joint 
meeting with the AIIE and dis- 
cussed “Work sampling.” Every aspect of the field was 
covered by Dr. E. P. Coleman, UCLA; Dr. R. M. 
Barne, UCLA; R. Edgecomb, Virtue Bros. Manufactur- 
ing Co.; J. R. Crawford, Lockheed Aircraft Co.; Carl 
Boswell of Carl Boswell Associates; and Bob Andrews, 
UCLA. 


MEMPHIS 


LOS ANGELES 


The first meeting of the 1956-57 season 
was held in the Cammunity Room of the 
Leader Savings & Loan Association on Sept. 25. Charles 
Latimer, director of research and development, Nickey 
Bros., Inc., Memphis, spoke on “Numerical aids for 
management decisions” and described several examples 
of the use of linear programming in manufacturing. 

The Saddoris Award correspondent, Frank O. How- 
land, gave a brief summary of the rules and described 
the various ways in which points could be obtained 
Clayborn R. Bosworth, Mallory Air Force Depot, Mem- 
phis, completed his application for membership. 


The annual Rutgers all-day con- 
ference on quality control is the 
kickoff of the Metropolitan section’s annual season. This 
year’s conference, on Sept. 3, proved traditional in its 
tremendous success, with 475 registrants attending the 
seven panel discussions and 413 participating in the 
luncheon and luncheon address by T. Bristol, vice 
president of Bristol Meyers. (The loss of 62 individuals 
at the luncheon is still an unsolved mystery.) 

The attendance at the conference showed that its 
prime purpose to acquaint newcomers with the various 
aspects of QC was accomplished with close to half 
attending a conference on QC for the first time. The 
membership committee intends to follow up the “newly 
interested” as closely as good judgment permits. 


METROPOLITAN 
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The 1956-57 program for the section presents an 
ambitious and varied series of meeting types. Bruce 
May, our chairman, is driving toward a banner year by 
all fields. 
MEXICO CITY A short course on statistical quality 
control was held recently with a 
total enrollment of 25. The course consisted of 90 minute 
lecture periods held twice a week for a period of two 
months. 


The Eleventh Annual Michigan Forum 
presented by the section in cooperation 
with the University of Michigan last Sept. 8 was a 
very successful event with attendance numbering in 
excess of 400. 

F. L. Riggin, Jr., executive vice president of Mueller 
Brass Co., was the luncheon speaker. His subject, “What 
management should know about quality control” was 
very appropriate. Mr. Riggin contrasted his company’s 
investment in quality control with its savings that 
resulted from the use of QC. Strangers to QC were 
amazed; friends of QC were delighted. 


MICHIGAN 


Each year the section has a special 
dinner and program for the top 
management of the companies represented in the mem- 
bershio, This years management night speaker was 
Francis Bucksot of the International Harvester Co.., 
Indianapolis. His talk on “Top management’s accept- 
ance of quality control” has set a high level for the year. 


MILWAUKEE 


An afternoon of golf followed by a 
delicious dinner, a brief address by 
Bob Cosgrove, Green Giant VP, and an interesting 
“time-delay” movie on plant growth highlighted the 
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social meeting held at the LeSueur Country Club, 
LeSueur, Minn. 


The new season was opened Sept. 21 with 
an address by Leon Bass of General 
Electric’s Evandale Division. Over and above the honor 
of playing host to the senior vice president of the Society 
we were treated by the speaker to an impressive parade 
of basic statistical methods applied to expensive prob- 
lems with money saving results. His address, “Make it 
right the first time,” emphasized again that very often 
the most effective quality control program is the one 
based on simple, clean statistical methods. 


MUNCIE 


Leonard A. Seder, quality control 
consultant of Malden, Mass., ad- 
dressed the first meeing of the 1956-57 season held on 
Sept. 11 at the Savoy Restaurant in Hamden, Conn. Mr. 
Seder’s topic was “The SPAN plan method of process 
capability analysis.” His talk proved to be one of 
extreme interest to those members in attendance 


NEW HAVEN 


Over 60 members and guests of the 
section attended the first meeting of 
the 1956-57 year to hear Dr. Irving W. Burr of Purdue 
talk on “Tolerances and specifications.” In his talk and 
the discussion which followed, Dr. Burr commented on 
many of the fallacies and misconceptions concerning tol- 
erances and specifications. 


PITTSBURGH 


Twenty five members of the section 
made the trek to Springfield, Mass., to 
attend various sessions of the Tenth New England QC 
Conference. Douglas Slingerland and Donald A. Gen- 
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sheimer of Pittsfield General Electric, George E. Lyman 
of Peter J. Schweitzer, Inc., Lee, Mass., and Thomas J. 
Sargent of Crane & Co., Dalton, acted in the capacity 
of moderators at a number of the sessions. 

A large turnout—24 members and 13 guests—was 
present at our Sept. 19 meeting to hear Leo Jacobson. 
Leo gave an excellent discourse on the number of ways 
acceptance sampling may be used as a “tool” for making 
decisions. 

The section’s nine week course in basic quality control 
staricd Sept. 18 with the initial lecture “Frequency 
distributions” given by our section chairman, George 
Lyman. The course registration is presently 18. 


RHODE ISLAND The first meeting of the 1956-57 

year was held on Sept. 20. John 
F. Hird, quality control engineer at Taco Heaters, Inc., 
spoke on “Trouble shooting for quality improvement.” 
Mr. Hird, who is also the section’s newly-elected chair- 
man, presented many general and specific methods of 
spotting, determining and eliminating problems en- 
countered in inspection and sampling procedures. A 
thorough discussion of multi-vari charts and binomial 
probability paper in conjunction with trouble shooting 
was presented by the speaker. 


ROCHESTER On Sept. 18 the first meeting in 

the present series was addressed by 
Dr. Martin A. Brumbaugh who is well known to all of 
us. His topic, “Statistical quality control and operations 
research,” aroused considerable interest and discussion. 

On Sept. 25 the first meeting of the gaging and meas- 
urement subgroup was addressed by John A. Harrington 
of the DoALL Co. The subject, “Principles and tech- 
niques in precision measurement,” together with a 30 
minute sound film, made for an interesting and inform- 
ative evening. 
ST. LOUIS Dr. Lewis Fowler, Monsanto Chemical 
Co., gave an interesting talk to the 
section Sept. 21 on “Precision and accuracy in measure- 
ments.” 

The section’s one-day conference was very successful 
with fine representation from various St. Louis and 
out-of-town industries. The day started wth a short 
keynote address by C. Berger Graves, Sefton Fibre Can 
Co., on “Quality sells.” ASQC President Dale Lob- 
singer, United Airlines, gave a most interesting version 
of “Quality control and the people it influences” which 
everyone present thoroughly enjoyed. At luncheon the 
participants of the conference heard David Nicholson of 
Nicholson-Kohn & Associates, Inc., Clayton, Mo., talk on 
“Man in the automated factory.” The afternoon was 
spent working in one of three workshops: sampling 
inspection variables given by Robert L. Storer, Phillips 
Petroleum Co., Waco, Texas; frequency distribution 
analysis by Ervin F. Taylor, Westinghouse Atomic Fuel 
Div., Cheswick, Pa.; and process prediction by Joseph 
Movshin, Ramsey Corp. Everyone went home well 
fortified with some new ideas he might put to work. 

The St. Louis section has changed its monthly meet- 
ing place from the Couteau House to the Arts Lounge, 
DuBourg Hall, St. Louis University. 


SAN DIEGO The Sept. 10 meeting was held at the 

North Park Club preceded by dinner. 
The speaker of the evening was M. C. Copold, supervisor 
of manufacturing research and development at Convair, 
San Diego Div., General Dynamics Corp. The topic was 
“Automation” and the speaker assured all that machines 
would never replace men. 
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How optical gaging 


helps get Giannini 


» 


&£ 


air-borne instrument 4 


In the fight for flight that’s higher, farther, 
faster—plane and missile makers want ev- 
erything smaller, lighter, tighter. Tighter 
means tolerances today of 0.0002” to 
0.0003" compared to 0.003” to 0.004” a 
few years ago. That's why more and more 
manufacturers like aircraft and missile in- 
strument and control maker G. M. Giannini 


s 
production off the 4 ground faster. 
f 
/ 
A pulley in one Giannini instrument 
is less than pencil eraser size, has 
groove dimension tolerance falling be- 


tween 0.010” and 0.011", four separate 
angles to check out within 0.30°, a 


” 


shaft diameter of plus or minus 0.0001 
or 0.0002’. Perpendicularity must be 
within 0.0003”. Like many aircraft 
parts, it’s made of aluminum alloy. 

Before Giannini put a Kodak Con- 
tour Projector to work on receiving in- 
spection, getting prototypes of instru- 
ments filled with parts like this—and 
even tighter—used to be a mammoth 
problem. An undetected off-tolerance 
part in the master could hold up pro- 
duction or even throw production 
models out of kilter. 

At Giannini, inspectors check in- 
coming parts quickly and accurately 
with optical gaging, make sure they're 


& Co., 


right for the prototype. They optically 
check angles, shoulders, radii, posi- 
tions, and all critical surfaces on a 
single projector. Now there’s less 
chance than ever that production parts 
will be off tolerance once the master 
has been approved. 

If inspecting small parts to tiny tol- 
erances is a large problem with you, 
you should investigate optical gaging 
with a Kodak Contour Projector. A 
Kodak Contour Projector can work 
production and quality control mira- 
cles where control of measurements 
makes a better product. 

Write for your copy of “Projection 
Gaging with Kodak Contour Projec- 
tors.” Even better, ask for the name 
of your nearest representative, so he 
can personally explain projection gag- 
ing’s scope and capabilities. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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Inc., Pasadena, Calif., are using 
Kodak Contour Projectors. 


Inspectors quickly learn optical gaging, be- 
cause it's simply a matter of looking and com- 
poring. Perhaps you con greatly improve Tool- 
room, Receiving, Production, and Final inspec- 
tion with a single unit. There are six models to 
choose from. 





SCRANTON 
-WILKES-BARRE 


The Sept. meeting was held as a 
dinner meeting at the “Deitrick,” 
on Sept. 17. The speaker was Miss 
Bonnie Small, Dept. Chief of Engineering for Western 
Electric Co., Allentown, Pa. 

Miss Small gave a very interesting talk on “Manage- 
ment training’ with emphasis on who must be trained 
and the type of training required. Her talk was based 
on a six point quality control training program. 

After the talk a question and answer period was held 
which was of great interest to all present. 

SEATTLE L. E. Landon, president of Nalley’s Inc. of 
Tacoma, was the featured speaker at the 
September meeting at the Benjamin Franklin Hotel. 
Mr. Landon discussed the relationship between sales and 
quality control. The emphasis on quality control in 
recent advertising was brought out in his interesting and 
timely talk. 
SOUTH TEXAS Dr. Paul S. Olmstead presented a 
paper entitled “Statistical quality 
control in engineering research and development” at 
the September meeting. A dinner for members and 
guests preceded Dr. Olmstead’s paper. Approximately 
60 people were in attendance. 

The 12 week basic course in quality control, being 
sponsored by the section, has been very well received 
with 108 registered. Classes began Sept. 27 


TOLEDO The September meeting of the section 
included a talk by Joe Scalzo on “Control 
in the water works program.” Mr. Scalzo, in addition 
to being an excellent chemical engineer working with 
the city of Toledo on water problems, is perhaps better 
known as being the 1956 Olympic wrestling coach for 
the United States. 
TORONTO Over 70 members and guests were on 
hand at the first meeting of the season 
held at the University of Toronto on Sept. 12 to hear 
George W. McDermott, supervisor of statistics and 
analysis, Delco-Remy Div., GMC, Anderson, Ind., ex- 
plain the quality control training methods which have 
been used with success in his company. 

On Sept. 26 the section visited the British-American 
Oil Refinery at Clarkson, Ontario. In addition to an 
examination of the control equipment, members heard 
papers on the control of refinery processes by Mike 
O’Callahan and Alec Brown. 


UNIVERSITY OF The first meeting of the 
WESTERN ONTARIO year was a dinner party 

at Port Stanly, which was 
well attended. An interesting talk and demonstration 
was given by John B. Pringle of the Bell Telephone 
Co. of Montreal. Mr. Pringle employed many effective 
demonstrations in his lecture on the fundamentals of 


quality control. 
WACO Our regular Monday night meeting was 
changed to Friday night in order that the 
section might hear Dr. Paul S. Olmstead of Bell Tele- 
phone Laboratories. A dinner meeting was held on 
Sept. 14 at 6:30 pm. Dr. Olmstead spoke on “Statistical 
research and development.” 
WASHINGTON Dr. W. R. Pabst, chief statistician, 
Bureau of Ordnance, discussed 
“Basic elements of the vendor-vendee problem” at the 
Sept. 26 meeting held at the YWCA. 


At this meeting, plans were discussed by Dr. A. C. 
Rosander of the educational committee for the pre- 
sentation of an educational course in quality control 
to be sponsored by the section. 


WESTERN 
MASSACHUSETTS 


On Sept. 18 at the Sheraton- 
Kimball Hotel in Springfield 
the section held its first tech- 
nical meeting. The 48 in attendance were given some 
excellent examples how “Statistical games against 
nature” can be used to advantage in making decisions. 
Dr. Harlan D. Mills of General Electric delivered the 
talk. In addition, a complete write-up of the technical 
aspects was made available for everyone in attendance. 
WINDSOR The guest speaker at the opening meet- 
ing held at Mario’s Restaurant on Sept. 
19 was Howard Paillefer, District traffic and sales 
manager for Trans-Canada Airlines. He astonished 
and delighted those present with his description vf how 
T.C.A. is improving the quality methods of its service 
to the public through the use of SQC methods with 
regards to rating employees for job placement and 
promotion. 


WORCESTER On Sept. 20 Charles Carter from 
Rath & Strong Consultants gave a 
very interesting talk on “Pre-control” to a group of 
approximately 50. The meeting was highlighted by 
Mr. Carter with a stimulating discussion after his 
talk was completed. 





“,.. CAST THEIR SHADOWS BEFORE” 








John M. Wiesen, program chair- 
man, announces that David A. 
Hill, quality control director of Hughes Aircraft Corp.. 
will address the November general meeting on “Time- 
samples measure equipment performance.” 


ALLENTOWN The regular monthly meeting for 
-BETHLEHEM December will be held at Reading, 

Pa. on the evening of the 12th. A 
conducted tour of the Parish Pressed Steel Co. will be 
preceded by a short meeting and talk starting at 7 pm. 


BINGHAMTON 


ALBUQUERQUE 


John W. W. Sullivan, metallurgical 
engineer with the American Iron 
& Steel Institute will address the group on Dec. 4. He 
will speak on “Applicability and inapplicability of 
MIL-STD-105A.” 


BOSTON Nov. 20 is the date of our next regular 
meeting. This is a change from the 
original schedule. This is a joint meeting with the 
Boston chapter of I. R. E. It will be of especial interest 
to those in the electronics and reliability fields. M. 
A. Acheson will discuss “Maximum rating systems.” 
Plans are afoot for reviving the Merrimac Valley sub- 
section. Details will be announced soon. 


BUZZARDS BAY Charles A. Reed of the General 
Electric Co. in Ashland, Mass. 
will discuss “Visual inspection procedures” at the Dec. 
11 meeting to be held at the Continental Screw Co. in 


New Bedford. 


CHICAGO On Nov. 20 the Calumet subsection: 


meeting, to be held at Al Knapp’s Res- 
taurant, Whiting, Ind., will feature E. W. Ellis’ pre- 
sentation of a talk describing applications of statistical 
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NOW ....Just off the Press... 


A New Method of Process Capability Analysis 


GENERAL PUBLICATION NO. 3—THE SPAN PLAN 
by 
Leonard A. Seder and David Cowan 
Price: $2.00 


The SPAN PLAN is a new standard procedure for diagnosing the causes of excessive vari- 
ability in almost any industrial process. It reduces the planning and statistics to a routine, 
in the same way that the medical profession has reduced the taking of x-rays, electrocardio- 
grams and the rest to a pat system. Its object is to free the industrial diagnostician to serve 
more “patients” and do a better job of it. 

The SPAN PLAN is not a substitute for thinking, but it goes a long way toward organizing 
and systematizing the numerous details connected with process investigations. Most impor- 
tant, it contains a simple, speedy way of handling the arithmetic and is ideal for everyday 
use in the plant. 


Here are some of its unique features: 


@ @ @ Its Systematic Procedure provides a pre- 
planned design of experiment with complete 
directions on where to sample, how to sample, 
how many observations to take, how to meas- 
ure, etc. It is a logical, step-by-step method of 
identifying the major cause of excessive vari- 
ability. In addition, it saves many hours of 
conference time by giving detailed specific sug- 
gestions for action once the cause has been 


isolated. 


e @ @ Its Analytic Technique is a novel method 
of separating out and measuring quantitatively 
the effect of each variable examined. Employ- 
ing only ranges and making liberal use of pre- 
caleulated factors, the computations are so 
simple that they can be learned in an hour by 
anyone, even though untrained in SOC. 


e @ @ Its “Pictogram” graphic method of pre- 
senting the results is understandable to engi- 
neers and shop people, who have notoriously 
shied away from answers given in terms of 
Probability. 





e @ @ Its definition of Capability clears up all 
of the misconceptions that have prevailed on 
this subject. It answers unequivocally the ques- 
tion of what to do about multi«vindles, out 
of-roundness, taper, error of measurc™ent, et. 


e @ @ Its principle of Practical Significance 
solves the age-old dilemma of what to do when 
a variable is statistically significant but prac- 
tically unimportant and vice versa. Statistical 
significance is painlessly built-in to the proce- 
dures, and all measurements and decisions are 
im terms of the actual contribution of the vari- 
able to the product variability. 


e @ @ Its principle of Economic Control guar- 
antees that the amount of analysis and diag- 
nosis effort will be economically justified. Each 
analysis goes only far enough to isolate the 
economically-reducible variable. 


e @ @ Its Worksheet is a model of compactness, 
containing all of the data, information, caleu- 
lations, analysis and graphic results on a single 
page. Anyone who can make out an Income 
Tax can follow the steps with ease. 








In General Publication No. 3, Messrs. Seder and Cowan give you a detailed discussion of 
the SPAN PLAN, some new introductory material, an appendix showing the derivation of 
formulas, and numerous illustrations and examples of how to use it. All the information in 
previous publishings is now consolidated into one compact booklet. Here is a real value 
at only $2.00. Here is a way to multiply your efforts in these days of short supply of techni- 
cally-trained personnel. Have your non-technical personnel learn the SPAN PLAN and 
spread your supervisory scope to a wider area. 








L. S. Eichelberger, Exec. Secty., ASQC 
6197 Plankinton Bidg., Milwaukee 3, Wis. 


copies of the SPAN PLAN at $2.00 each. cost $ 
less disct. 


SPECIAL BULK ORDER RATES: 
10% discount for orders of ten or more copies; 25% for orders of 50 or more. 
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methods to the evaluation of laboratory distillation tests 
at the Cities Service Oil Co.’s East Chicago refinery. 
The nature of these tests, design of the experiments, 
and calculations performed, will be presented in detail 
by Mr. Ellis who serves as resident chemist of the 
above refinery. The meeting will start at 6:30 pm. 

At the start of this season’s basic education pro- 
gram, to be held at 7:30 pm Nov. 27, Room 785, 
Roosevelt University, 430 So. Michigan Ave., the section 
will present John Louer. Mr. Louer will explain the 
importance of fundamental distribution patterns to the 
theory and practice of statistical quality control. He is 
supervisor, quality control, for Mills Plastic Div., Con- 
tinental Can Co. 

Topic of the second general meeting of the section 
will be “Organization and operations of quality control 
programs.” Two speakers from the Chicago area will 
discuss the process industry and manufacturing in- 
dustry aspects of this subject during the afternoon 
session starting at 4 pm. At 7:15 pm, after time out 
for a social hour and dinner, there will be an illus- 
trated talk on this subject by H. R. Harrison of Collins 
Radio, Cedar Rapids, Iowa. Mr. Harrison is president 
of the Iowa section. His presentation will deal with a 
program which was started in 1950. The organization 
of this program, methods used, savings achieved, and 
reports prepared for management, will be described. 
Meetings and dinner will be held at the Furniture 
Club. The date is Nov. 28. 

On Dec. 11, at 7:30 pm, Chicago’s introductory edu- 
cation program will feature Dale Gierke’s presentation 
of “Control chart procedures,” a complete introduction 
to control charts for variables. Mr. Gierke is quality 
control engineer for Soreng Div., Controls Company of 
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America. The meeting will be held at Roosevelt Univer- 
sity, 430 So. Michigan Ave. 

CINCINNATI On Nov. 28 John Hromi, statistician, 
U. S. Steel Co., Pittsburgh, will be 
the featured speaker at the regular monthly meeting. 
The topic will be “The design of experiments.” The 
great emphasis being placed on research by almost all 
companies makes Mr. Hromi’s talk a “must” for all who 
want to be informed on the prominent roll statistics 
may play in holding down the cost of research. 

A joint meeting with the Cincinnati section of the 
American Chemical Society will bring to our group 
one of the leading figures in America in the field of 
organoleptic perception. On Dec. 12 Dr. E. H. Scofield, 
director of quality research, Joseph E. Seagram & Sons, 
Inc., Louisville, will present a paper on “Sensory 
evaluation.” Dr. Scofield’s vast knowledge and keen 
wit will make this meeting one of the most outstanding 
of the series. 

The Hamilton-Middletown subsection will have H. J. 
Jacobson, quality control manager, P. R. Mallory Co., 
Indianapolis, as the main speaker at the Dec. 12 meeting. 
Another timely topic, “Quality control in purchasing,” 
will be discussed by Mr. Jacobson. The meeting will 
be at Pillsbury Mills, Inc., Hamilton. Mr. Jacobson is 
well known for his activities in SQC and an informative 
practical evening will be offered. 


CORNING 
-ELMIRA 


The first meeting of the new year will 
be held on Jan. 8 at the Baron Steuben 
Hotel, Corning. The speaker for this 
meeting will be J. Manuele, director, headquarters 
quality control, Westinghouse Electric Corp., Pitts- 
burgh, who will discuss “Management accepts quality 
control.” 


On Dec. 13 O. R. Weaver, chair- 
man of one of the newer sections, 
Waco, will be speaker at Arling- 
ton State College on the subject “Using attributes for 
measurement of continuous variables in the rocket 
industry.” Mr. Weaver is the manager of quality con- 
trol in the rocket fuel division of Phillips Petroleum 
Co., McGregor, Texas. In his address Mr. Weaver will 
disclose the unique techniques of maintaining the 
exacting control necessary in the production of rocket 
propellants. Special recognition will be given to repre- 
sentatives of the bulk chemical manufacturers in the 
two-city area. 


DALLAS 
-FFORT WORTH 


DAYTON The meeting for the month of December 

will be a social get-together at the Delco 
Lodge and will feature movies and entertainment. The 
meeting will be held Dec. 13. 


DELAWARE The Dec. 6 meeting of the section will 

be held at the Lord DeLaWarr Hotel, 
Du Pont Parkway, Wilmington. Meredith E. Smith of 
the engineering service division of Du Pont’s En- 
gineering Department and a member of the section 
will be the principal speaker on the subject “New 
developments in replacement and failure analysis.” 
This talk will enjoy wide interest throughout the mem- 
bership, covering, as it does, the application of statistical 
methods to equipment maintenance problems and par- 
ticularly preventive maintenance whereby optimum 
replacement schedules may be determined and thus 
reduce to a practical minimum unscheduled shut-downs 
arising from unforeseen failure of equipment. 
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ERIE On Dec. 4 Charles F. Bicking of The Carbo- 

rundum Co., Niagara Falls, will present 
“Design of experiments.” Dick Albitz, our section vice 
chairman, is setting up this meeting. 


The regular meeting on Tuesday, Nov. 
27, in Room 1833, Hurt Building at 7:45 
pm, will present a special application in the textile 
industry. Jim N. Little, of Anderson, Clayton & Co., 
Atlanta, will talk on “Breaking strength of cotton with 
reference to Micronaire and Pressley.” This will be an 
interesting study of correlation and the effective use 
of data to supply facts to management. 

The usual short course in quality control is being 
planned at Georgia Tech. It is hoped that one evening 
course will also be given. 


GEORGIA 


The Dec. 5 meeting will be some- 
thing of a “first.” It will be the first 
attempt in the four year history of the section at 
presenting a “Ladies Night” program. We are for- 
tunate in having for our speakers, Dr. and Mrs. Ellis 
Ott. While Dr. Ott is presenting his talk “Concept of 
a specification,” Mrs. Ott will be entertaining the ladies 
with slides and a talk on the people and customs of 
India, from which country the Ott’s have just recently 
returned. 


HARRISBURG 


KANSAS CITY The section will have their Christ- 

mas social meeting on the night 
of Saturday, Dec. 8. Members and friends will be 
accompanied by their ladies at this event which will be 
held at the Homestead Country Club. 


Jack Mannion, staff assistant to 
the vice president and general 
manager of Northrop Aircraft Co., will discuss a method 
of evaluating quality and assuring conformance of in- 
coming quality by the use of automatic data processing 
equipment at the Dec. 13 meeting of the Los Angeles 
section. 


LOS ANGELES 


Highlighting December activities for 
the section will be a presentation by 
Blair E. Olmstead of Prudential Insurance Company of 
America. Mr. Olmstead, a research analyst, will discuss 
“Clerical quality control applications.” The Detroit 
chapter of the National Office Management Associ- 
ation will co-sponsor this Dec. 14 meeting in the 
Science Hall of Wayne State University in Detroit. 

The Wolverine subsection promises an interesting 
evening at the Upjohn Co. of Kalamazoo. Harry L. 
Wehrly, quality control manager of Dow Chemical Co. 
will speak on “Planning and organizing for quality.” 
This session is scheduled for Dec. 7. 


MILWAUKEE 


MICHIGAN 


Ladies’ Night, Dec. 10, is the time 
when the members bring in the 
distaff side of their partnership. A dinner preceded by 
a cocktail party will be heid at the Marquette Univer- 
sity Union, 620 N. 14th St. A fine program of enter- 
tainment is scheduled to make the evening a gala affair. 


MINNESOTA “Statistics applied to industrial en- 
gineering” will be Professor Charles 
R. Hicks’ subject when he addresses the section Dec. 11. 
NEW HAVEN On Dec. 11 a panel discussion, 
“Problems in quality control,” will 
be held at the Winchester Club House, New Haven, 
Conn 
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For the third meeting of the year, 


PITTSBURGH 
the section will have Enoch Ferrell 


of the Bell Telephone Laboratories, Inc., who will talk 
on “Control charts for the log-normal distribution.” 


ROCHESTER The technical subgroup of the section 

will meet on Dec. 4. The group will 
be addressed by Dr. Grant Wernimont, technical staff 
assistant, Color Print and Processing, Kodak Park 
Works, Eastman Kodak Co. Dr. Wernimont will talk 
about “The basis for interpreting results from a testing 
process.” 

On Dec. 18 the section will have as speaker, L. Kent 
Reitz, development engineer, Paper Service Div., Kodak 
Park Works, Eastman Kodak Co. Mr. Reitz will discuss 
“Fundamental applications of quality control in the 
chemical industries.” 


SCRANTON The members are looking for- 
-WILKES-BARRE ward to our December meeting 

which will be held Monday, Dec. 
17. The speaker will be Clifford Anderson of Penn 
State University. Professor Anderson is teacher of 
industrial engineering and quality control and will 
taik on the “Theory of probability.” 


Bradley Jones of the law firm of Howe, 
Davis, Riese & Jones, will discuss the 
legal aspects of quality control at the December meet- 
ing to be held at the Piedmont Hotel on Dec. 11 at 
6:30 pm. 


SEATTLE 


J. L. Coburn of Convair in Fort 
Worth will speak on “Where is the 
payoff in a QC program” at the Dec. 12 meeting. It 
will be a dinner meeting and the place will be an- 
nounced locally at a later date. 


SOUTH TEXAS 


The November meeting will feature one 
of our own members in a talk on “Some 
statistical applications in the fabrication of glass.” T. 
R. Meyer is director of quality control for the Kimble 
Glass Co., a subsidiary of Owens-Illinois Glass Co. 


TOLEDO 


UNIVERSITY OF On Dec. 12 there will be a 
WESTERN ONTARIO plant tour of the London 

General Motors Diesel, Ltd. 
Following the tour there will be a special meeting held 
in the evening for foremen, supervisors, and technicians 
to discuss quality control and problems, 


On Nov. 28 Ralph Taylor of the 
Friez Instrument Div., Bendix 
Aviation Corp., Baltimore, will speak on “Buyer speci- 
fication and quality control requirements from the 
viewpoint of the producer of complex equipment.” 


WASHINGTON 


The Dec. 19 meeting will take the form 
of a Christmas party for the members 
and their families. Individual detailed notices will be 
forthcoming at a later date. 


WINDSOR 





“AS YE SOW...” 








COLUMBUS An all-day conference will be held in 
the Deshler-Hilton Hotel on Saturday, 
Dec. 1. We will have several outstanding speakers in- 


cluding Dale Lobsinger, Wayne Biklen, Dr. Juran and 
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James Coburn. As an added feature George W. 
McDermott will conduct a course in basic training. 
Robert Coffman, Timken Roller Bearing, is genera! 
chairman of the conference 


The section is sponsoring a one-day 
seminar to be held Jan. 12, 1957 at the 
Corning Glass Center, Corning, N. Y. 
Case studies will be presented by members from Cor- 
nell University, Corning Glass Works, and other local 
industries. 


CORNING 
ELMIRA 


An educational course in practical ap- 
plications of statistical methods will be 
conducted under the leadership of Art Hawkinson, 
chairman of the education committee. This course 
will consist of five sessions of one hour each to be 
held in the hour immediately preceding the regular 
monthly dinner meetings. Members of the section will 
serve as lecturers on subjects on which they are 
recognized experts 


DELAWARE 


MEXICO CITY ‘The section’s revised edition of an 
SQC handbook, Un Curso Abreviado 

De Control De Calidad, has just come off the presses. 

Copies are available through the section secretary. 


SCRANTON 
-WILKES-BARRE 


The local section is again co- 
operating with Penn State Uni- 
versity Extension for a two hour 
evening class on statistical quality control. The course 
will again be taught by one of our section members from 
Dr. Eugene lL. Grant’s book, Statistical Quality Control. 





Put Shop Towels to Work! 


“BETTER WORK” 
SHOP TOWELS always on the job! 


TEXEL Quality Slogan Shop Towels constantly remind 
employees thot quality work is important. 

Perfect for all-out ‘Better Work’ plont drives. Award 
silver dollars to workers if they know the “Better 
Work” slogan on the towel they happen to be using 
when you stop them. 

TEXEL all-cotton shop towels save plant owners at 
least $2.50 on each 100 pounds of rags purchased 
. » » because they need not be replaced as oftan as 
rags. (Better work—ond more of it—than an equal 
amount of rags.) 


WRITE FOR SAMPLE AND NAME OF THE TEXEL 
INDUSTRIAL LAUNDERER IN YOUR AREA 





'. es 


InoustRiAL Wipinc Crotu co. inc 


Quality Control Engineers— 


This is the fourth year our section has cooperated 
with Penn State University in extending this course 
to the public. 


WESTERN On Thursday, Nov. 29, the 
MASSACHUSETTS section will hold its third all- 

day workshop. Len Seder, 
quality control consultant, will conduct the workshop 
on “Process capability analysis.” It will be held at 
Western New England College, YMCA Bldg. Regis- 
tration fee is $7.50 and may be made by contacting Carl 
O. Baumann, Monsanto Chemical Co., Springfield, Mass. 


WORCESTER ‘The section is planning an all-day 

education series for this fall. The 
date has not been set as yet. This day long program 
will be conducted by men from local industry and will 
deal with the day to day operation of quality control. 


A course in engineering 
and management to be 
held on the Los Angeles Campus of the University of 
California Jan. 21-31 has been announced. 

A daily instruction period for each of 25 different 
subjects for the full ten days will be included in the 
8 am to 5 pm lectures. The program is designed to be 
of value to all levels of engineering and management 
personnel. 

Subjects to be covered include; general management 
principles, engineering and research administration, 
managerial adjustment to labor law and union rela- 
tions, leadership principles, the economics of plant in- 
vestment and equipment replacement, a laboratory in 
leadership, as well as specialized work in motion study 
and simplifications of work, work measurements, and 
allied topics. 

Information concerning course material and housing 
during the conference period as well as registration 
details, is available on request to Edward P. Coleman, 
Engineering Extension, Room 3104, University of Cali- 
fornia, Los Angeles 24, Calif. 


UNIV. OF CALIFORNIA 


The third national sym- 
posium on_ reliability 
and quality control in 
electronics will be held 
on Jan, 14-16, 1957, at the Hotel Statler in Washington. 


With the increasing emphasis in both military and 
commercial areas on reliablity, it behooves the QC en- 
gineer to abandon or modify his earlier concepts of satis- 
factory quality levels in the order of 1/10 to two percent 
and reorient their thinking along lines of 0.001 percent 
and definitions of failure rates in terms of X numbers 
of mean hours before failure. To stay abreast of this 
rapidly expanding field, the IRE, ASQC, RETMA, and 
AIEE have searched their ranks for those men most 
prominent in each of their respective fields and have ar- 
ranged to have them prepare papers on their field of 
specialization. 

J. M. Bridges, Office of the Assistant Secretary of De- 
fense, will present the keynote address on “A review of 
the progress that has been made in reliability in the 
past year.” 

The following timely topics will be discussed; “Mathe- 
matical considerations of reliability,” “Management and 
manufacturing considerations of reliability,” “Component 
reliability,” “Systems reliability,” and “Reliability and 
its effects on quality control.” The latter topic is spon- 
sored by the electronics division of ASQC. 


NATIONAL SYMPOSIUM 
RELIABILITY 


INDUSTRIAL QUALITY CONTROL 














Wyman-Gordon fuselage frame forging ready for quality 
inspection with Immerscope. Wyman-Gordon chooses the 
Curtiss-Wright test system to assure highest quality for parts 
which must later meet extreme stresses in fighter aircraft. 


CURTISS-WRIGHT IMMERSCOPE PROVES SOUNDNESS 
OF FORGINGS BEFORE SHIPMENT FOR WYMAN-GORDON 


Non-destructive, ultrasonic test equipment 
guards your reputation for quality 


An ultrasonic “search crystal” passed back and forth over a 
forging immersed in water “sees” through the metal, using 
electrical vibrations of up to several million cycles a second. 
Internal flaws are shown as “pips” — visible readings reported 
on the cathode ray of the precision Curtiss-Wright Immerscope. 
This ultrasonic detective sounds out variations from metal speci- 
fications . . . provides for thorough inspection before or after 
machining. Production is speeded, costs lowered. Customers 
receive quality controlled shipments every time. 


Put ultrasonics to work for you. Write for full details and 
engineering assistance to Industrial and Scientific Products 
Division. Curtiss-Wright, P.O. Box 270, Caldwell, N.J. 


New Curtiss-Wright Immerscope ( Model 424-A) 
protects quality of forgings, rolled plate, welded NDUSTI 


tubing, extrusions and other metal products. 

Complete with controls for gate width and os C 
depth, alarm trigger, and sensitivity time con- VW 
trol. 400 w, 110-120 v, 60 cycle. 16”x15”"x21%”". Si ; : 


Operates at 2.25, 5, 10, 15 and 25 megacycles. 
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In addition to these subjects there will be four panel 
discussions on such topics as: “Trends in airborne reli- 
ability;” “System reliability analysis;” “Quality accept- 
ance practices and procedures as affected by reliability 
considerations;” “Basic definitions used in reliability.” 

Information concerning registration for the symposium 
may be had by contacting R. G. Murrell, Registration 
Chairman, Melpar, Inc., Falls Church, Virginia. 


INTERNATIONAL CONFERENCE An international 
ON OPERATIONAL RESEARCH conference on op- 

erational research 
is being organized by the following societies: Operations 
Research Society of America; The Institute of Manage- 
ment Sciences, U. S. A.; and the Operational Research 
Society of Great Britain. The conference will be held at 
Oxford, England from Sept. 2 to Sept. 6, 1957. The object 
of the conference will be to unify and extend the scienc: 
of operational research and papers will be presented in 
four sessions comprising the wholeness or underlying 
unity of operational research, the methodology, and the 
applications 

Further information regarding this conference will be 
circulated later this year. In the meantime, proposed 
papers are invited and summaries totalling not more than 
200 words should be sent to Dr. Thornton Page, 7100 
Connecticut Avenue, Chevy Chase, Md. 

Opportunities will be made available for people coming 
from abroad to visit British operational research estab- 
lishments studying specific problems or using specific 
techniques. Arrangements are being made to publish the 
conference proceedings. 


“FOR MANY ARE CALLED, 
BUT FEW ARE...” 











CLEVELAND The following officers have-been elected 

for the 1956-57 season: chairman— 
Howard O. Schmidt, Aluminum Company of America; 
vice chairman—Paul W. Kuckuck, Weatherhead Co.; 


f :: 











“I hate to make a nuisance of myself always but we've | 
been running 98 percent rejects for two days now.” 


secretary—Charles H. Joseph, American Greetings 
Corp.; Treasurer—C, E. Wolf, Dobeckmun Co. 


PITTSFIELD New officers for 1956-57 for the section 

are as follows: chairman—George E. Ly- 
man, Peter J. Schweitzer Inc.; vice chairman-—-Thomas 
J. Sargent, Crane & Co.; secretary—Douglas Slinger- 
land, G. E. Co.; Treasurer—Lawrence Spooner, G. E. 
Co. (We are sorry to lose our secretary elect, Fred 
Grayson, who has left the area for an advanced position 
in New York City.) 


RHODE ISLAND The resignation of William P. Ham- 

merly as chairman of the section 
was received and accepted. John F. Hird, Taco Heaters, 
Inc. was unanimously approved by the council as the 
new chairman. Designated and elected for the office of 
vice chairman was Cazemiro M. Antonio, U. S. Rubber 
Co. 


WINDSOR Officers elected for the year 1956-57 are: 
chairman—George A. Dowling, Ford Mo- 
tor Company of Canada, Ltd.; vice chairman—Ross E. 
Goulin, A. C. Wickman, Ltd.; secretary—Clarence E. 
Laforet, Bendix-Eclipse of Canada, Ltd.; treasurer- 
James McMillan, Ford Motor Company of Canada, Ltd 





DIVISIONS 











Administrative Applications Division 


Two newsletters have been mailed to division members 
to date. The first brought several requests for additional 
information regarding member John Neter’s new book. 
He has, in fact, co-authored two books just published 
this year, which should be of interest to many members: 
Fundamental Statistics for Business and Economics by 
Neter and Wasserman, published by Allyn and Bacon 
College Division, and Statistical Sampling for Auditors 
and Accountants by Vance and Neter, published by John 
Wiley and Sons. 

Dr. Carl Noble, division program chairman, has been 
promoted to manager of market research for Kimberly 
Clark’s Cellucotton Division in Chicago. 

The division is sponsoring the December issue of In- 
dustrial Quality Control. Reviewing the papers were Bill 
Pabst, Charles Bicking, Carl Noble, and Howard Jones. 
Les Eichelberger was responsible for the advertising. 

Plans for the division’s technical conference at the 
Congress Hotel in Chicago on Feb. 8-9, 1957 are now 
complete and details will be announced soon. 





MEMBERSHIP CORNER 











In order ta maintain a communications “grape-vine”, 
many sections appoint a “key man” or “committee man” 
in each plant in the area. In addition to providing a fast 
contact to communicate changes or last minute plans, the 
right man will talk and promote section meetings and 
other activities so that by group action, he will create 
interest and atten. \ce in meetings which may result in 
membership. 

As an aid in maintaining membership renewal interest, 
think about the fundamental fact that everyone likes 
a bit of recognition. A new acknowledgment procedure 
has been adopted by the Society (details will be avail- 
able shortly), which will provide a uniform acceptance 
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and acknowledgment procedure for new members and 
also provides for acknowledgment of members who are 
upgraded. 

The use of the pocket card for registering members 
and non-members at meetings is quite universally used 
and here is a new wrinkle used by the Southern Con- 
necticut section. Two colors are used, one to identify 
members and the other non-members. Each card has 
a tear section which is left at the door to provide an at- 
tendance tally and carries a brief description of the 
aims and objectives of the Society. It also invites the 
guest to obtain additional membership information. 

The two colors permit easy identification of members 
and non-members. One specific reason for this arrange- 
ment is that executive committee and older members cir- 
culate at the meetings and make a particular point of 
introducing new members to others. The first several 
meetings are sometimes awkward for new members 
whose acquaintances may be limitec’ We believe this 
vastly adds to the possibility that they will continue 
their interest in the Society. 

The use of a feature newspaper article can be of con- 
siderable general interest to the public and by its pub- 
lication, have considerable influence on promotion of 
membership to prospective quality and inspection peo- 
ple. In addition, these articles are usually read by many 
industry people through all levels of management who 
acquire familiarity with the Society, its aims, its objec- 
tives and, the function it performs in local industry. 

Such an article can stress the part that quality plays 
in building sales and can have considerable tie-in with 
community benefits obtained through wide acceptance of 
locally made high quality products. This is the key idea 
which will make such an article acceptable for publica- 








SPILI 








ELLIOTT SERVICE COMPANY 
Mount Vernon, New York 
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tion. Other points such as a high level of employment 
can be related to steady incomes, purchasing power and 
full employment as a result of wide acceptance of locally 
manufactured products. The tie-in of prominent stores 
carrying nationally advertised brand names and those 
with a quality reputation can include products which are 
made locally. 

One example is a release prepared by W. Gordon 
Thompson of the Cincinnati section which is non-tech- 
nical and of broad general interest. One or two appro- 
priate and related photographs will enhance such an ar- 
ticle. More satisfactory results can be had by working 
with a feature writer of the newspaper after a draft 
has been made. In this way, suggestions can be obtained 
which will meet the newspaper requirements and at the 
same time, be of value to the section. 

Publicity for the section programs and activity is the 
all important medium by which section information is 
circulated and interest created which means attendance 
and possible membership. To a great extent, meeting at- 
tendance and support of the general membership is di- 
rectly reflected in the quality and quantity of publicity 
effort. 

Aside from the circulation of meeting notices and gen- 
eral publicity to the members and potential member- 
guests, it is important to obtain reasonably good cover- 
age of mid and top management level in industry. This 
can be done with mailing lists available to technical 
societies from local offices of the Manufacturer’s Associa- 
tion, Chamber of Commerce, and Industrial Council. 
Some sections affiliate themselves with one of these 
local offices in their area and receive substantial bene- 
fits from guidance and advice in respect to the conduct 
of their activity. In this manner, management becomes 


Your Round-the-Clock Salesman 


“Selling” Everyone on 


Your QUALITY CONTROL 
PROGRAM 


Through Q-C Posters 
and News Photos 

in a handsome 

steel board. 


MAIL 
TODAY! 


s 


ELLIOTT SERVICE COMPANY 

Department 611, Mount Vernon, N. Y. 

Please send me, without obligation, your free folder 
with samples of colorful Quality-Cost Posters to- 
gether with details about units of Departmental Q-C 
Service. 
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VEEDER-ROOT 


Any number of 


Countrol Systems 
can be based 
on the 


VARY- 
TALLY 


Simple punched-card 

systems, based on 

Vary-Tally Multiple 

Unit Reset Counters, 

give complete and up-to- 

the-minute cost and stock-control information by types, 

colors, sizes, textures, grades, customers, or other classi- 

fications. Also keeps production geared more closely to 
demand. Let us show you how easy it is to develop 
a Vary-Tally system for your particular needs. 


VEEDER-ROOT INC., Hartford 2, Conn. 


“The Name that Counts” 





IRE and RETMA 


Invite you to the 


ASQC AIEE 


3rd National Symposium 


Reliability and Quality Control 
in Electronics 








January 14—16, 1957 


Hotel Statler ° Washington, D. C. 
12 Sessions @ 5 Panel Discussions e 4 Plant Tours 


for information contact 


R. G. MURRELL 
Registration Chairman 
Melpar, Inc. 

Falls Church, Virginie 
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exposed to and somewhat familiar with the name, the 
programs, the general activity of the Society. As ex- 
pected, later support of individual participation by their 
personnel is more readily forthcoming. 

Chamber of Commerce publications and various plant 
newspapers in your city are also excelient mediums by 
which to publicize section meetings and other activities 
to members and management alike. As a suggestion, the 
entire year’s program can be published with a sugges- 
tion that it be clipped for wallet reference. If publication 
is frequent enough, subsequent individual meeting no- 
tices can be carried, mentioning that complete programs 
are available from members of the committee or by re- 
questing them from the Society. Many sections have had 
much success with a wallet type program for convenience 
in carrying and maximum retainability. 

An additional source of potential new members is to 
follow up the constantly occurring industry and person- 
nel changes. These notices appear in engineering society 
papers, trade and technical magazines, and in a great 
many cases, local newspapers. They concern new indus- 
try moving into the area, new personnel being assigned 
to the area and, promotions and new responsibilities as- 
signed to existing personnel in the area. 

In the case of new industry, a telephone call will usual- 
ly provide the name of a Chief Inspector or Quality Man- 
ager and from that point, other names can be obtained. 
A letter preferably written by the chairman or secretary 
should offer a welcome to the area and include an in- 
vitation to attend the section meetings and meet local 
people. In many cases, this provides an opportunity to 
meet other people who have common interests. 

This first invitation should be on a personal basis and 
can be followed up by the membership committee after 
the contact has been made and interest created. Many 
sections have had the experience of contacting and ob- 
taining members by this method who have proved 
tremendous assets to the section and to the Society. 

Many sections take a few minutes at each meeting to 
announce names or, introduce new members who have 
been accepted since the last meeting. Mention of com- 
pany affiliation is usually desirable. 

It is possible to use newspaper items regarding accept- 
ance of new members. These can be separate announce- 
ments or can be included in meeting news items. Names 
and company affiliation make very desirable newspaper 
copy. 





SIGNIFICANT DIFFERENCES 











The promotion of Binghamton section member Alex 
Kramich to the position of IBM salary and wage ad- 
ministrator for manufacturing, all plants, was recently 
announced by the company. Mr. Kramich will be located 
at the IBM headquarters in New York City. 


Here are a few items of interest regarding the mem- 
bership of the Boston section. 

Frank Kilduff of General Electric (Telechron) has 
received a promotion and is being transferred to New 
Jersey. His place as membership chairman is being 
taken by Bud Tenney of Hood Rubber, a newcomer 
in section affairs. 

Several papers have been given recently by section 
members from Raytheon. Herb Hoyle gave a paper on 
quality control of reliable tubes at the National Elec- 
tronics Conference held in Chicago. He had previously 
given the same paper at the Wescon Reliability Confer- 
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ence in Los Angeles. Harold Davis, co-author, pre- 
sented it at the Reliability Conference in Dayton in 
May. He also gave a talk on control of visual inspec- 
tion (by the same authors) at the N. E. QC Conference. 
Bernie Goldsmith discussed the use of quasi-range at 
the same conference. 

Carl Nickerson, visual aids chairman, has accepted 
an instructorship at Wentworth Institute. 


Dr. Evan J. Lewis, senior member of the Corning- 
Elmira section and director of works control laboratory 
and founder of quality control at Corning Glass Works, 
has retired after 27 years service with that company. 
He received his degree in chemical engineering from 
the University of Pennsylvania, his M. S. in physics from 
Penn State, and his Ph. D. in physics from Cornell Uni- 
versity. Dr. Lewis also was an instructor at both Penn 
State and Cornell prior to coming to Corning. He is a 
Ten-Timer, having attended all national conventions 
of ASQC. The Corning-Elmira section is proud in- 
deed to have him as a charter member and joins with 
the Society in wishing best of luck and hopes that he 
will maintain his interest in quality control along with 
his hobbies of gardening and woodworking. 


Edward J. Delate, member of the Buffalo section, has 
recently been transferred to Wilmington where he be- 
comes head of the electronic computing section of the 
Film Department of DuPont. The Delaware section ex- 
tends a hearty welcome and we know Mr. Delate will 
continue the same active participation in the affairs of 
the Society at Delaware as he did at Buffalo 


Fred Reinhold, vice chairman of the Dayton Section, 
has resigned his duties to accept a quality control posi- 


tion with the Ronson Cigarette Lighter Co. at Strouds- 
burg, Pa. Our loss is their gain; congratulations and 
best of luck, Fred. 


J. F. Verigan, Fellow, Delaware section, has resigned 
his position with the Atlas Powder Co., and has accepted 
a post with the Crown Cork and Seal Co., Baltimore. 


Dallas H. Parker, a member of the Kansas City sec- 
tion, has recently been promoted by Bendix Aviation, 
Kansas City, to chief mechanical inspector. 


George I. Craycraft, senior member of the Milwaukee 
section, is now with the quality control group of the 
John Oster Mfg. Co., Milwaukee. 


Minnesota section members B. W. Brown, Jr., and 
E. A. Johnson of the Biostatistics Division of the School 
of Public Health, University of Minnesota, presented a 
paper titled “An approach to sensitive vaccine screen- 
ing procedures” to a meeting of the American Statisti- 
cal Association. Mr. Brown more recently moved to a 
new position with the Louisiana State University. 


R. E. Keane, past section officer of the Minnesota sec- 
tion and senior quality control engineer at Minneapolis- 
Honeywell, was promoted to inspection supervisor of 
Honeywell's research and development project at Mon- 
rovia, Calif. 

Pittsburgh section senior member Paul R. Brucker 


has been named metallurgist in charge of all flat rolled 
products at the Midland Works, Crucible Steel Co. 





NOW— 
“A” Grade 
Gage Blocks at 
-“B” Grade Prices 


The first digital read-out 
Automatic Micrometer 


the reading is always the 
same regardiess of who op- 
erates the switch 


offer direct, pressureless 
measurements to .000020” 


eliminate “‘feel’’ as a source 


of error 


measure hard or soft, con- 
ducting or non-conducting 
materials 


If you are working with close toler 
ances or compressible materials, it will 


DoALL “A” grade gage blocks, guar- 
anteed plus .000004, minus .000002 
tolerances now available at “B” grade 
(+ .000008) prices! Prevent errors, 
save time, save money, pay no pre- 
mium. Every block certified. 


Get NEW CATALOG—<all 
your local DoALL Store or 


write: 
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Carson-Dice 


Autematte tlesemater pay you to investigate Carson-Dice 


Electronic Micrometers 
Unlike ordinary electronic comparators, Carson-Dice instruments are direct 
measuring devices. They do not require a known standard, exert no pressure 
and therefor eliminate “feel” as a source of error with resilient materials. 
Model W. pictured above and three other models are specially designed for 
a wide variety of measuring applications in metals, paper, cellophane, plastics, 
diaphram, radio and television and many other industries. All models are 
fully described in free bulletin 
Dice also manufactures a number of non-destructive testing and measuring 
instruments for Quality Control of metals and other materials. All are de- 
scribed in Bulletin No. 32. 
j w Write today for free bulletins to: 

° . 


COMPANY, Englewood 8, N. J. 











Robert L. Storer, Chicago section member and author 
and co-author of several articles that appeared in In- 
dustrial Quality Control, has jointed Phillips Petro- 
leum Co. as assistant manager, quality control branch, 
at Air Force Plant 66, near McGregor, Texas, according 
to E. A. Malick, Rocket Fuels Division Manager. 


In the June issue of IQC it was erroneously reported 
that Dr. Marjorie L. Sutherland was leaving the Clopay 
Corp. when she moved to Indianapolis with her hus- 
band, Henry Jacobson. Mr. and Mrs. Jacobson did 
move to 4222 Broadway, Indianapolis, Ind., but Dr. 
Sutherland is remaining as director of quality control 
for the Clopay Corp., Cincinnati, Ohio. 


William L. Lieberman, chairman of the Chicago sec- 
tion’s popular “basic educational program,” is now 
quality control director of Pentron Corp. Bill formerly 






was affiliated with The Gudeman Co. Both companies 
are in Chicago. 


I. H. Pollack has been named quality control man- 
ager for the Ohmite Mfg. Co., Skokie, Ill. He is active 
in the Society as recording secretary of the Chicago 
section and is also active in the Institute of Radio En- 
gineers as program chairman of the professional group 
on engineering management. 


Eugene D. Goddess, chairman of the Seattle section, 
recently resigned from the Boeing Airplane Co. to or- 
ganize a general management consulting service. 


Paul Meier, statistical research analyst, spoke before 
the Methods Engineering Council at the Penn-Sheraton 
Hotel in Pittsburgh. Mr. Meier, who is a member of the 
Toledo section, spoke on the subject of “Linear pro- 
gramming on distribution and stabilizing production.” 








Uiblography 


APPLICATION— 
AUTOMOTIVE INDUSTRY 


IMPROVED PISTON QUALITY 
THROUGH STATISTICAL CON- 
TROL, by Ray J. Stanish, and 
George S. Holzheimer, (Thompson 
Products, Inc.) 
(Automotive Industri: 
10, May 15, 1434, p. 69: 

This article describes the in- 
stallation «t «a Quality Control 
program in te production of 
automotive piston pins. A dis- 
tribution of the diameter classes 
of pins is used as a measurement 
of control. The effectiveness of the 
program and some details of the 
approach are given. 


v. 114, n. 


APPLICATION— 
CHEMICAL INDUSTRY 


A CASE FOR QUALITY CON- 
TROL, by L. M. Debing and E. C. 
Harrington, Jr., (Monsanto's Plas- 
tics Division) 

(Industrial & Engineering Chem- 
istry, v. 48, n. 5, May, 1956, p. 
36A-39A) 

This article outlines the appli- 
cable methods and advantages to 
the use of Quality Control in the 
acceptance of raw material and 
for in-process controls. Illustra- 
tions of control charts and some 
undesirable conditions in process 
variation with time are given. 


APPLICATION— 
ELECTRICAL INDUSTRY 


A STATISTICAL METHOD FOR 
PREDICTING INSULATION 


36 





JOSEPH MOVSHIN, Editor 


Assisted by the Editorial Committee, St. Louis Section, ASQC 
9220 Old Bonhomme Road, St. Louis 24, Mo. 


LIFE, by W. H. Horton, (Westing- 
house Electric Corp., East Pitts- 
burgh, Pa.) 

(Electrical Engineering, v. 75, n. 5, 
May, 1956, p. 442) 

Regression analysis is used to 
predict insulation life in terms of 
the absolute temperature in ac- 
celerated tests. A regression line 
relating insulation life and abso- 
lute temperature is used as a 
baseline. A confidence envelope is 
used. 


APPLICATION— 


METALLURGICAL INDUSTRY 


QUALITY CONTROL OF IN- 
VESTMENT CASTINGS (Part 
Two), by Charles Yaker, (Plant 
Mgr., Misco Precision Casting 
Company) 

(Precision Metal Molding, Feb., 
1956, p. 55) 

This is the second article in a 
series discussing the development 
of tools and process techniques to 
produce the basic quality desired. 
Considered are pattern cavity, 
proper gating, the mold preheat 
temperature and metal-pouring 
temperature. Various suggestions 
are given with respect to specific 
details that should be checked in 








Selected references in the Bibliog- 
raphy of Industrial Quality Control 
are obtained from the following 
sources: 

The International Statistical Insti- 
tute, International Journal of Ab- 
stracts on Statistical Methods in 
Industry. 











production samples. The first ar- 
ticle of this series was reported in 
the June, 1956 Bibliography. 


QUALITY CONTROL OF IN- 
VESTMENT CASTINGS (Part 
Three), by Charles Yaker, (Plant 
Mgr., Misco Precision Casting 
Company) 

(Precision Metal Molding, Mar., 
1956, p. 37) 

This third article in the series 
describes process variables and 
their effect on investment casting 
quality. A table outlining various 
areas of variability, the variable 
itself and the effect on quality is 
given. These are discussed in 
more detail in the article itself. 


APPLICATION— 


METAL WORKING 


PARTS PRODUCED TO SIZE 
BY AUTOMATIC QUALITY 
CONTROL, by David N. Smith, 
(Jones & Lamson Machine Com- 
pany) 

(The Tool Engineer, v. 34, n. 8, 
Aug., 1955) 

An automatic control for a lathe 
setup is accomplished by provid- 
ing what amounts to an auto- 
matic built-in control chart. As 
tool wear and drift goes beyond a 
certain limitation of variation, ma- 
chine readjusts for either oversize 
or undersize. Actually, the “sta- 
tistical intelligence” of the unit 
also includes a simplified sam- 
pling procedure for zones at the 
end of the distribution and be- 
yond. 
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44 ALUNDUM abrasive 
gives excellent results 
on many grinding applications 


| 
Different In Every Way! New 44 atunpuM abrasive (at right) looks different de al 
from ordinary aluminum oxide abrasive, with a finer grained surface that de- 
notes greater density and toughness. That’s because it’s made differently, 
by a special Norton-developed process. And that’s why it performs dif- 





Serently, with new time-and-money-saving ‘Touch of Gold” advantages. 


INTRODUCING...THE NEW 


ALUNDUM 
abrasive 





...most sensational, non-premium DISC GRINDING MOUNTED WHEELS 
+ «+ also a standout for saw gumming, ball 


abrasive ever developed...with gtndinn end trend atatinn. 
new “TOUCH of GOLD” benefits 


for better, lower cost grinding 





(NORTON) 


The big news about the new 44 ALUNDUM abrasive is this: 

For a non-premium priced aluminum oxide abrasive, its perform- 
ance, job range and service life are truly sensatienal. 

It’s a real work-hérse abrasive — with extra ruggedness and dur- 
ability that can take on a lot of tough grinding jobs and come back 
for plenty more. In more than 1100 tests, plants all over the country 
have reported that 44 atunpuM wheels have these advantages ove 


ordinary aluminum oxide wheels: 


LONGER LIFE HOLD FORM BETTER MORE PIECES PER DRESSING 
COOLER CUTTING FASTER RATE OF CUI BETTER FINISH 


Straight Facts 

New 44 ALUNDUM abrasive is not a cure-all. For example, nothing 
can replace 32 aLUNDUM abrasive for precision grinding on high 
speed steel or CRYSTOLON* abrasive for most non-ferrous grinding 
jobs. 

But on any job where ordinary aluminum oxide abrasive is good, 
44” will give results ranging from equal to very much better. And 
— “44” has a much wider job range. 

Take advantage of this outstanding new abrasive value. See yout 
Norton Distributor for 44 atunpuM wheels in the bonds, wheel types ABRA Ss IVE Ss 
and sizes you need. Or write to the nearest district office of NorTON 
Company, Worcester 6, Mass. Distributors in all industrial areas, , 
listed under “Grinding Wheels” in your phone book, yellow pages. adteting beter products. ..fo make your products better 
Behr-Manning Company, Troy, N. Y., division of Norton Company. NORTON PRODUCTS 
Export: Norton Behr-Manning Overseas Incorporated, Worcester 6, Abrasives « Grinding Wheels * Grinding Machines + Refractories 


Massachusetts. w.t73e BEHR-MANNING PRODUCTS 
Coated Abrasives + Sharpening Stones + Behr-cat Tapes 


*Trode-Mork Reg. U. S. Pot. Off. and Foreign Countries 











APPLICATION— 
MISCELLANEOUS 


THE USE OF STATISTICS IN 
RESERVOIR OPERATIONS, by 
Victor A. Koelzer, (Hydr. Eng. 
Bureau of Reclamation, U. S. 
Dept. of the Interior, Wash., D.C.) 
(Proceedings of the American So- 
ciety of Civil Engineers, v. 82, n. 
HY3, June, 1956, paper 1008) 

Statistical procedures are de- 
scribed which can be helpful in 
scheduling water reservoir opera- 
tions. These methods can furnish 
an evaluation of the operational 
chance involved in such reservoir 
operations in terms of the water 
supply probabilities. Potentialities 
for variation in water supply and 
the probability of occurrences of 
extremes must be considered. As 
these extremes often dictate oper- 
ational needs, proper evaluation of 
the probability of extremes is nec- 
essary. The yearly plan can be 
developed considering these fac- 
tors. 


ENGINEERING AND 
EXPERIMENTS 
STATISTICAL DESIGN, by W. J. 
Youden 
(Industrial & Engineering Chem- 


Check Motions or Dimensions N istry, v. 48, n. 4, Apr, 1956, p. 
7A- ) 


In 001” up to 10” Range. Some comments on curve fitting 
with illustrations of specific ap- 
proaches are given in this article. 

Ames Long Range Dial Indicators in a variety of The fitting of data to a straight 

y | WR line using an estimate of the 

models are made for quality control applications re- standard deviation is presented. 
quiring close tolerance and inspection. For example, The advantages of shifting axis to 


: . ; xe arithmetical calculations 
you can measure in .001”, long slide travel, large cams, se lg ‘Ga linen, 


deep recesses or other dimensions requiring indicator ing the procedure is given. The 


spindle travel of up to 10”. “F” ratio can be used to measure 
the effectiveness of constants in 


In addition, Ames Long Range models have all the fitting the observed data. 


advantages that are built into Ames regular indicators: — 
INDUSTRIAL MANAGEMENT 


dials of large diameter; easy-to-read, widely spaced gradua- MAINTENANCE OF TIME 
tions; movable dials; replaceable contacts. All Ames Long STANDARDS, by Edward V. 


Range indicators have count hands to indicate revolutions Krick (Dept. of Ind. & Engineer- 
of the indicator hand. Those with box covered, rack guide ae gt geretior yer Lal 
have a slot in the cover graduated to register each inch of ing, v. VII, n. 2, Mar.-Apr., 1956, 
p. 56-62) 
The need for the maintenance of 
Write today, sending your problem in long range time standards is discussed along 
measuring. Ames will be glad to suggest a solution. with problems resulting from 


: ee failure to maintain such standards 
Be sure to include drawings and s fications — y 
6 ee a The detection of standards that 


answer will be back faster if you do. have become tight or loose is made 
: through the use of histograms and 
a performance chart which is es- 
sentially a simplified control 


2 BC. AMES CO a 


32 Ames Street, Waltham 54, Mass. UPDATING THE ACCURACY 
IN MEASUREMENT OF SCREW 


spindle movement. 


Representatives in principal cities 


MANUFACTURER OF MICROMETER DIAL GAUGES © MICROMETER DIAL INDICATORS 
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THREADS, by Eric G. Gabbey, 
(O-Vee Gauge Company) 
(Tooling and Production, v. XXII, 
n. 6, Sept., 1956, p. 91-95) 

This article discusses and has 
illustrations of some of the errors 
that can occur in screw threads, 
pitch, angles, etc. Some of the 
limitations of various gaging 
methods are discussed. The ad- 
vantages of the O-Vee method are 
discussed and illustrated. 


STATISTICS 
ON THE SIMULTANEOUS AN- 
ALYSIS of VARIANCE TEST, by 
K. V. Ramachandran 
(The Annals of Mathematical Sta- 
tistics, v. 27, n. 2, June, 1956, p. 
521-528) 


CHARTS OF THE POWER OF 
THE F-TEST, by Martin Fox 
(The Annals of Mathematical Sta- 
tistics, v. 27, n. 2, June, 1956, p. 
484-496) 


TABLES OF EXPECTED VAL- 
UES OF ORDER STATISTICS 


AND PRODUCTS OF ORDER 
STATISTICS FOR SAMPLES OF 
SIZE TWENTY AND LESS 
FROM THE NORMAL DISTRI- 
BUTION, by D. Teichroew 

(The Annals of Mathematical Sta- 
tistics, v. 27, n. 2, June, 1956, p. 
410-426) 


THE LARGE-SAMPLE POWER 
OF RANK ORDER TESTS IN 
THE TWO-SAMPLE PROBLEM, 
by Mcyer Dwass 

(The Annals of Mathematical Sta- 
tistics, v. 27, n. 2, June, 1956, p. 
352-373) 


THE THEORY OF DECISION 
PROCEDURES FOR DISTRIBU- 
TIONS WITH MONOTONE 
LIKELIHOOD RATIO, by Samuel 
Karlin and Herman Rubin) 

(The Annals of Mathematical Sta- 
tistics, v. 27, n. 2, June, 1956, p. 
272-298) 


ALTERNATIVE MODELS FOR 
THE ANALYSIS OF VARIANCE, 
by Henry Scheffe 

(The Annals of Mathematical Sta- 


What's New’? 


tistics, v. 27, n. 2, June, 1956, p. 
251-269) 


GPERATIONS RESEARCH 


TACKLING OLD PROBLEMS 
WITH NEW TOOLS FROM OP- 
ERATIONS RESEARCH, by John 
M. Allderige, (Eastman [Kodak 
Company) 

(Advanced Management, v. XXI, 
n. 9, Sept., 1956, p. 9-12) 

The author comments on the 
fact that some of the complexities 
of operations research and its ap- 
plications have presented prob- 
lems in the use of this technique. 
Actually, when applied to specific 
management problems, industrial 
engineers can use operations re- 
search very effectively. A specific 
technique and area of application 
is illustrated. Presented is con- 
trolling service labor by the 
Queueing theory. The details of 
calculations and approach are pre- 
sented. The importance of meas- 
urement and the use of a model 
is stressed. 


ROY A. WYLIE, Editor 


When inquiring about “What's New?” items, please mention INDUSTRIAL QUALITY CONTROL 


The Blak-Ray Model B-100 multi- 
purpose long wave ultra-violet radi- 
ation source for chromatography, 
laboratory research, inspection and 
medical observation has just been 
put on the market by the Black 
Light Corporation of America, San 
Gabriel, Calif. The light can be used 
in any method requiring a concen- 
trated source of ultra-violet at 3660 
angstrom units and is readily adapt- 
able to any task. The lamp head is 
attached to the base through a 
spring-tension arm which allows 
the ultra-violet beam to be rotated 
in a 180 degree arc; a trigger mech- 
anism makes it easy to slip the 
light source from base and maneuver 
it by hand with a pistol-grip handle, 
and for mounting over a lab table or 
inspection booth there is a D-ring 
on the back of the lamp head. Light 
source may be either a 100-watt 
flood or spot type long wave ultra- 
violet bulb. A 5 inch rounded, heat- 
resistant, red-purple filter specially 
selected to transmit ultra-violet rays 
blocks out the visible light. Provision 
for easy installation of an extra fil- 
ter to reduce visible light further has 
been made. The spot bulb emits a 
beam which will fluoresce an area 
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15 feet in diameter from a distance 
of 30 feet. The flood bulb will acti- 
vate an area 30 feet in diameter from 
a distance of 30 feet. 

ee & 2 


A new, low-cost laboratory-type 
test equipment calibrator with ac- 
curacy of 1 percent or better in all 
of its voltage sections is now offered 
by B & K Manufacturing Co., 3731 
N. Southport Ave., Chicago 13, Ill. 
The unit calibrates VOM, VTVM 


and other meters, signal generators, 


sweep and marker generators and 
oscilloscopes. It supplies 2, 5, 25, 
100, and 300 volts D.C. and 5, 25, 
100, and 300 volts A.C. to check volt- 
age ranges. It provides 10, 100, 1,000, 
10,000, 100,000 ohms and 10 megohms 
to check resistance ranges. It sup- 
plies a crystal oscillator capable of 
generating harmonic frequencies 
well over 300 mc, with accuracy of 
1/10th of 1 percent. Plugging in the 
proper crystal makes possible the use 
of the unit as a marker generator in 
radio and television receivers, and 
to check the calibration on AM sig- 
nal generators, or check and align 
the audio LF. system of TV receiv- 
ers. The crystal oscillator and pen- 
tode amplifier of the calibrator can 
be converted into an audio oscilla- 
tor to signal-trace trouble in the 
audio amplifiers in AF, FM, and TV 
receivers, and high fidelity equip- 
ment. Size of the unit is 8% inches 
high, 8 inches wide, 5% inches deep 
and net weight is 6% Ibs. Price is 
$54.95. 
x* * * 


The J. W. Dice Co., Englewood, N. J. 


has announced the model HDR Car- 
son-Dice Digital Read-out Electronic 


39 








40-Foot nlisiiiaiene 
Extrusions 
inspected Under 


Water 


How to inspect 40-foot, 1850-lb. 
aluminum extrusions for internal 
defects prior to machining into heli- 
copter blades ?— Piasecki Helicopter 
Corp., Morton, Pa., required an 
immediate answer to this problem. 
The solution was provided by Sperry 
Products’ Commercial Testing 
Service. At Sperry’s Danbury lab- 
oratory personnel and equipment 
were available, including a 100-foot 
tank which would permit ultrasonic 
immersion inspection of the huge 
extrusions. 


Actual inspection was done with a 
Sperry UW Reflectoscope and a PH 
Positioner. Mounted on an ele tric 
car which also carried the operator, 
this unit was capable of testing at 
speeds ranging from 2 feet to 32 
feet per minute. 


To best meet your individual in- 
spection requirements, consult 
Sperry Products Commercial Test- 
ing Service. Return coupon for full 
information. 


[] Send me Commercial Testing Service 
information. 

}] Send me the Ultrasonic News Letter. 
(] Send me Reflectoscope information. 
Name 
Title 


Company 
Address 





Micrometer. The digital read-out 
| counter on the front of the instru- 
| ment displays the exact reading in 


ten thousandths of an inch. Five 
divisions between each digit on the 
unit wheel permits reading to 20 
millionths of an inch. Elimination of 
the human sense of touch in setting 
the instrument is effected by the 
electronic circuit which responds to 


instant of contact between the mi- 
crometer anvil and the work before 
any pr ‘ssure is built up on the work 
by the micrometer screw. A motor 
drive automatically brings the mi- 
crometer precisely to the point of 
contact at a speed faster than can be 
done manually. The model HDR has 
a measuring range of 1 inch and a 
throat depth of 2 inches. The upper 
head is adjustable in height to 
accommodate work up to 2 inches 
and the standard anvil is readily re- 
moved for use of special fixtures. 
Repeatability is 0.00002 inches. The 
operating cycle is several times faster 
than the best speed possible with 
manual operation. Upon release of 
the actuating lever the micrometer 
spindle automatically backs off to 
permit removal of the work. If over- 
size work is presented to the instru- 
ment and touches the micrometer 
spindle, the control system auto- 
matically drives the micrometer up 
until the work is cleared. An op- 
tional foot switch which plugs into 
a socket on the rear of the base 
can be used instead of the lever 
switch to leave both hands entirely 
free for handling work. An operating 
knob at the top of the instrument 
permits rapid shifting of zero to any 
position within the 1 inch range in 
setting up the instrument. The unit 
is 11 inches high, 9 inches deep, 5% 
inches wide. Power required is 18 
watts at 115 volts A.C. 
Goan 





one millionth of an inch. 





invitation to Sheffield’s Eli Whitney awit sm Lab 
A cordial invitation is extended by the Sheffield Corporation, Dayton, 
Ohio to visit their Eli Whitney Metrology Laboratory. Visitors are given 
an opportunity to tour the laboratory and to view a gage block set up on 
an Absolute Interferometer capable of measuring to an accuracy within 


The above photo shows Mary Hoskins, metrologist in the laboratory, 
setting up the interferometer to measure the absolute length of a 2-inch 
master gage block to an accuracy of one-millionth of an inch—a fraction 
equivalent to one inch in 1538 miles. 
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ENGINEERS! 


Solve problems 
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WESTINGHOUSE now offers you 
immediate opportunities to 


in atomic propulsion 


Work in nuclear energy with 
the company that powered 
the Nautilus ... first atomic sub! 


NO DELAY IN AWAITING SECURITY CLEARANCE 


New ground-floor opportunities are now open at Westing- 
house to break into vital atomic work. Join a fast-growing 
department which purchases, through subcontractors, the 
atomic equipment needed for submarines and surface craft. 

Assignments involve broad responsibility — from prepara- 
tion of specifications for components, through fabrication 
and testing, supervising quality, delivery to shipyards, and 
putting equipment into actual operation. 

Westinghouse invites you to join this challenging activity 
— whether you are a professionally established engineer, or 
just starting your career. Relocation allowances and unique 
automatic annual salary increase plan, in addition to merit 


increases. 


IMMEDIATE OPPORTUNITIES FOR: 
QUALITY ENGINEERS — to set standards for testing 
with ultrasonics, electronics, X-ray, radiographs, and 
other nondestructive test techniques. 


SEND YOUR Mr. John D. Botey, Dept. 211, 
RESUME TO: Westinghouse Electric Corp., 
P. O. Box 1047, Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 





sillstram 


CHROMIUM PLATED 


STandards 


“Measuring in Millionths for Three Generations” 


Now! Closer gage block tolerances give you up 


to 75% longer wear life 


Elistrom Standards are now produced and 
unconditionally guaranteed to specified 
millionths well within the following im- 
proved gage block tolerances: 
W" Working Accuracy Blocks: 

000002” per inch of length, with flat- 
ness and parallelism held within .000006”, 


+ .000008", 


“I Inspection Accuracy Blocks: +.000004", 
000002” per inch of length, with flat- 
ness and parallelism held within .000004”, 


In addition to providing finer accuracy 
at no increase in price, these Ellistrom 
Standards also give you up to 75% longer 
wear life. For, by reducing the allowable 
minus” deviation, you get an additional 
guaranteed wear allowance of from 2 to 
6 millionths of an inch, as compared to 


at no increase in price! 


common industry standards, before the 
blocks need be considered worn undersize. 


Elistrom Standards are furnished in 28 
basic sets of from 8 to 92 blocks in both 
rectangular and square styles. Individual 
blocks are also available in sizes ranging 
from .010” to and including 20.000” to 
meet your particular needs. Send for 
complete specifications and prices today! 
Set No, 35-8: “W" —$195.00; “1 —$280.50 


Set No. 81-SA: 
“W"— 45.00; “1 — $764.35 


ELLSTROM STANDARDS DIVISION 


DEARBORN GAGE COMPANY 


‘Measuring in Millionths for Three Generations” 
22038 Beech Street « Dearborn, Michigan 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 


@ Elistrom Internal Setting 
Gage— 12” range: $185.00 


@ Elistrom Rectangular Gage 
Block Accessory Set: $288.95 


@ Elistrom Master Sine Bar 
“W" Accuracy: $112.50 
“tT” Accuracy: $152.75 








An improved method for detecting 
surface flaws by visual inspection on 
non-porous materials is now being 
marketed by Zaco Laboratories, a 
division of Zip Abrasive Co., 1360 
W. 9th St., Cleveland 13, Ohio. This 
new two-step inspection process 
locates cracks, fractures, cold shuts, 
tiny surface fissures, porosity and 
imperfect welds on iron, steel, brass, 
aluminum, porcelain, plastics and 
ceramics. By spraying a thin coat 
of Dyeline Dye and following with 
Dyeline Detector, the exact location, 
type and extent of defects will appear 
sharply and clearly against an 
opaque background. In only 2 min- 
utes dwelling time, the dye and de- 
tector will reveal cracks as small as 
0.0002 inches in width. Smaller 
cracks can be detected by increasing 
the dwelling time. A water wash 
removes Dyeline immediately. The 
material comes in aerosol and bulk 
containers. 


new timing- 
recording instrument, called the 
“Monitorecord” specifically designed 
for split-second monitoring of multi- 
operational automatic machinery, 
has been announced by the Sheffield 
Corp., Dayton 1, Ohio. Fourteen or 
more operating sequences can be 
simultaneously timed to within one 
hundredth of a second and recorded 
on a strip chart for ready visual 
reference. The instrument is about 
the size of a portable radio and can 
be quickly connected to the electri- 
cal control circuit of any machine. 
The “Monitorecord” can be plugged 
into the electrical control circuit 
without shutting the machine down, 
and no other external power supply 
is required. The start, stop and dura- 
tion times of the various sequences 
are timed and recorded on a five 
inch chart of pressure sensitive pa- 
per. A handy time scale of 0.2 sec- 
onds to the inch is marked on both 
sides of the chart, and there is 
ample space between lines for mak- 
ing notations. The “Monitorecord” 


Development of a 
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is useful in establishing proper re- 
lationship of automatic sequences 
and allows optimum timing for the 
most efficient machine, transfer, as- 
sembly, inspection and other opera- 
tions characteristic of today’s auto- 
matic equipment. 


x * * 


A low-price, pocket-size pH meter 
for acidity and alkalinity measure- 
ments that is accurate, dependable, 
easy-to-operate and uses a combi- 
nation electrode is in production by 
the Scientific Instruments Division, 
Beckman Instruments, Inc., 2500 
Fullerton Rd., Fullerton, Calif. The 
new “Pocket pH Meter” is a bat- 
tery-operated instrument having a 
wide variety of applications. It can 
be used in agricultural and soil re- 
search and testing, food processing, 
metal finishing and plating, chemical 
and industrial research and testing 
laboratories. It also has a wide use 
in school, college and university lab- 
oratories and in spot checking on 
pH equipment installed in a process 
plant. Range of the meter is from 
2 to 12 pH. The single electrode 
combines both the reference and 
glass electrodes and has been espe- 
cially developed for use with the 
new “Pocket pH Meter.” The instru- 
ment also has a “memory” dial for 
use in standardizing. It operates 
from flashlight or hearing aid bat- 
terles 
ete 


A new electronic resistance ther- 
mometer covering a range from 
minus 100 degrees C. to plus 900 de- 
grees C. with 0.01 sensitivity and 
digital reading of temperature di- 
rently has recently been introduced 
by the Manostat Corp., 20 North 
Moore St., New York 13, N. Y. 
Accuracy of the thermometer is 0.1 
degrees C. up to 400 degrees C. and 
0.2 degrees C. up to 900 degrees C. 
To maintain this accuracy each re- 
sistance bulb and bridge is individ- 
ually calibrated. The vacuum sealed 
platinum elements and leads in the 
resistance bulb have a hermetically 


sealed head and offer a choice of | 


stainless steel or quartz jacket. 
There is also available a plug-in 
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PRECISION 
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PROBLEMS ? 











NEW! ALIGNMENT 
INTERFEROMETER 


Accurately measures 
small changes in 
angle over a range 
of 30 seconds of arc 
(+15 seconds). Easy 
direct scale read- 
ings to 0.2 seconds 
(0.000006”). 


BENCH 
COMPARATOR 


Exclusive under- 
stage illumination 
no complex set-ups, 
no holding fixtures 
for most work. Mag- 
nified silhouettes 
show errors instant- 
ly. Reads to 0.0001” 
with optional mi- 
crometer stage 


CONTOUR 
MEASURING 
PROJECTOR 


Shows magnified si! 
hovettes or surface 
views. Simple opera 
tion, highest preci 
sion measurements 
to 0.0001”, linear; 
to 1 minute of arc 
angular 


TOOLMAKER’S 
MICROSCOPE 


Quickly measures 
Opaque or transpar- 
ent objects of any 
contour. Linear, ac- 
curate to 0.0001”; 
angular, to 1 minute 
of arc. 


Here’s help trom 


Bausch & Lomb 


peel eo) Se) lic). 
INSPECTION 
FABRICATION 
MEASURING 
TESTING 


STEREO- 
MICROSCOPES 


Magnified 3-0 views 
of tiny parts. Dust 
proof, shockproof, 
can be mounted 
right in machine or 
fixture. Speeds as 
sembly, inspection 
Most complete line, 
widest field of view. 


OPTICAL AIDS 
CATALOG 


Time-and-money-sav- 

ng data on Surface OPTICAL AIOS 
Comparators, indus- 

trial Magnifiers, Ma 

croscopes, Micro 

scope Bodies, Mi 

crometer Discs, Wide 

Field Tubes, Brineli 

Microscopes, Shop 

Microscopes. 


SAREE s LO SUR. KO Sremer len teem oeen 





<a 


MAIL COUPON TOQAY FOR VALUABLE DATA 


@ BAUSCH & LOMB OPTICAL CO. 
a 79511 St. Paul St., Rochester 2, N. Y. 


Please send literature on optical production 
aids checked below: 

» () Alignment interferometer [_] Bench Com- 
parator [] Contour Measuring Projector 


(] Teolmaker's Microscope [_) Stereomicro- 
a scopes [_] Optical Aids Catalog 


COMPANY 
ADDRESS . 
city ZONE STATE 
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controller accessory with 0.05 de- 
grees C. with reproducibility. The 
direct temperature reading is at- 
tained by means of a special circuit 
in the Wheatstone bridge, through 
which the reading of the balancing 
resistor is made to follow a second 
degree relationship corresponding 
with the change in resistance of 
platinum with temperature. This 
gives a direct reading instrument 
which is especially useful and valu- 
able since it eliminates the time 
consuming calculations normally re- 
quired with high precision resistance 
thermometry. A high sensitivity elec- 
tronic detector permits rapid and 
precise balancing of the bridge. 
~x~ * * 


The Instrument Division of Ameri- 
can Optical Co., Box A, Buffalo 15, 
N. Y., has introduced a new line of 
stereoscopic microscopes under the 
trade name, Cycloptic Series. Great- 
er comfort, greater ease of use and 
lower prices have been achieved by 
a new design incorporating the 
Magni-Changer, a calibrated cylin- 
der containing 16 achromatically 
corrected optical elements. Desired 
magnifications are simply “dialed- 
in” by rotating the Magni-Changer. 
Resultant magnifications range from 
3.5X to 80X. All Cycloptic medels 
are supplied with inclined, revers- 
ible, binocular bodies, standard 
apochromatic objective; wide-field 
eyepieces and desired auxiliary lens 





Medalists are: 


L. E. Simon 1948 
H. F. Dodge 1949 
M. A. Brumbaugh 1950 
G. D. Edwards 19E i 


of the nominee. 





1956 Shewhart Medal Nominations 


Nominations are now being received by the Shewhart Medal Committee 
for consideration with respect to the 1956 Shewhart Medal Award. Previous 


A letter of notification is being sent to all ASQC Section chairmen. Any 
member of the Society is privileged to make a nomination for this honor. 
It is important, however, that any nomination be accompanied by suitable 
biographical and other information supporting the nomination so that the 
Committee will be able to give adequate consideration to the qualifications 


Nominations should preferably be forwarded to the Shewhart Medal 
Committee through the Chairman of the locai Section, but may be sent 
direct with supporting information (10 copies, please) to the Chairman 
of the Medal Committee, H. F. Dodge, c/o Bell Telephone Labs., Inc., 463 
West St., New York 14, N. Y. Nominations received by the Medal Com- 
mittee on or before December 1, 1956, will receive due consideration. 


E. L. Grant 1952 
H. G. Romig 1953 
E. G. Olds 1954 


W. E. Deming 1955 








attachments. The rack and pinion 
focusing adjustment has adjustable 
tension to suit individual preference. 
The working range is up to eight 
inches to allow examination of large 
specimens. A wide variety of mod- 
els are available for both laboratory 
and general industrial use. 


x** * 


The King 8-Scale Instrument Test 
Manometer with 61 inch scale length 
is announced by King Engineering 
Corp., Box 640, Ann Arbor, Mich. 
This Manometer is enclosed in a 
heavy-gauge steel case and is regu- 
larly furnished with a tripod base 
Wall mounting brackets are also 
available. Scales are mounted on an 
8-sided vertical drum, permitting 
any scale to be rotated into reading 
position beside the glass tube. Scale 
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calibrations are in any desired units 
such as pounds per square inch, feet 
of altitude, or knots air speed. The 
scale drum can be adjusted verti- 
cally through a range of 3 inches to 
compensate for changes in baromet- 
ric pressure. A four-page catalog 
giving details and specifications is 
available from the manufacturer. 


A new Vibration Pickup Preampli- 
fier manufactured by Bruel & Kjaer 
is now being marketed by the Brush 
Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. This instrument 
is designed as a link between Brush 
Accelerometers or any type of vi- 
bration pickup and one of the Brush 
AF Analyzers or Amplifiers. Users 
are thus provided with absolute 
measurement or recording of accel- 
eration, velocity or displacement. 
The instrument performs three 
functions. A two-stage preamplifier 
with high input impedance allows 
vibration measurements to be car- 
ried out to very low frequencies at 
extended distances from the meas- 
uring instrument. A built-in cali- 
bration unit, consisting of a vibrat- 
ing disc suspended on a metal strip 
which is brought into resonance at 
the line frequency, affords a direct 
and quick calibration of the combi- 
nation of accelerometer, preamplifier 
and measuring instrument before 
the measurements are carried out. 
A set of integrating networks is pro- 
vided for measurements of the ve- 
locity and displacement of the vi- 
brations in consideration. 


x* * * 


NEW LITERATURE 
The Impact-O-Graph Corp., 1900 
Euclid Ave., Cleveland 15, Ohio, has 
published a new brochure covering 
the various types of Impact-O- 
Graphs and their applications. These 
units are 3-directional mechanical 
impact, acceleration and gravity re- 
corders. The fundamental purpose 
of the Impact-O-Graph is to record 
shocks, impacts and vibrations from 
any direction. Usual application is 
to check shock and vibration in the 

shipment of various products. 
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Use 
PRATT & WHITNEY 


Basic Measuring 
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1) 


STANDARD MEASURING MACHINE 


You'll have the best Quality-Insur- 
ance obtainable if you make it a policy 
to determine the correct degree of preci- 
sion for your products and then main- 
tain these limits . . . broad or close. . . 
dependably and accurately, year after 
year. And the best way to provide your 
plant with this Basic Accuracy Pro- 
tection is by using Pratt & Whitney 
Basic Measuring Equipment as a con- 
stant check on the accuracy of your 
working gages. 

The heart of Pratt & Whitney Quality 
Protection is the Standard Measuring 
Machine shown here. Reading direct 
to .00001", it’s a basic unit for any 
Standards Room. Used with the other 
equipment shown, you’ll underwrite 
Quality, insure Precision and receive 
lasting dividends 


A 
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Write, outlining your Quality Control 
requirements, for complete recommen- 
dations on Pratt & Whitney Basic Meas 
uring Equipment to meet your needs 
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PRATT & WHITNEY COMPANY 


26 Charter 


Oak Boulevard, West Hartford 1, Connecticut 


Direct Factory Representatives in Principal Cities 


MACHINE 


TOOLS #« GAGES 
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new materials to assure correct 
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\—Development inspection. 


PRODUCT 


High precisi able of any type 
inspection on complex assemblies. 


here. / \\ ‘DIMENSIONAL 


High precision parts inspection. 
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INDUSTRIAL QUALITY CONTROL 





Allied Radio Corp., 100 N. West- 
ern Ave., Chicago 80, Ill., announces 
the release of a new 64-page Elec- 
tronics Data Handbook that consists 
of a collection of the most often 
needed formulas and data used in 
radio and industrial electronics. For- 
mulas include those needed for basic 
circuit analysis, transmission line 
calculations, determination of vacu- 
um tube characteristics, resonance 
calculations, meter calculations, etc. 
The book is available at 35 cents 
postpaid. 

The DoALL Co., 254 North Laurel 
Ave., Des Plaines, Ill. announces an 
educational service to industry that 
teaches quality control men “How 
to be Their Own Bureau of Stand- 
ards.” Endorsed by the National 
Bureau of Standards, the program 
reveals the procedures to be em- 
ployed by gage block users to in- 
spect and calibrate with assured ac- 
curacy their own gage blocks with 
relatively inexpensive equipment. 
The program is offered in a free 
training course at the DoALL Tech- 
nical Institute, Des Plaines, [IIl. 
Length of the course is four days. 

A new 6-page brochure describes 
the construction, operation and func- 
tion of the seven current models of 
vibration fatigue test machines made 
by All American Tool & Manufac- 
turing Co., 8027 Lawndale Ave., Sko- 
kie, Ill. 

Custom Scientific Instruments, 
Inc., 541 DeVon Street, Kearny, N. 
J., has issued catalog CS-56. This 
catalog contains illustrations and 
brief descriptions of 37 instruments 
for testing textiles, plastics, paper, 
insulation, extensometers, dial indi- 
cators, light metals and other mate- 
rials. 

A 16-page brochure describing the 
new Beckman Model “111” data sys- 
tem is now available from Beckman 
Instruments, Inc., 2500 Fullerton 
Road, Fullerton, Calif. 


POSITIONS AVAILABLE 


Address all replies to box number references 
to: American Society for Quality Control, 
Room 6197 Plankinton Bldg., 161 W. Wiscon- 
sin Ave., Milwaukee, Wis. 


Paper manufacturer with multi-plant 
operation has opening for engineering 
graduate in its staff Quality Control 
Department. This man should have sta- 
tistical or quality control education or 
experience. A self-starter with initia- 
tive, and the ability to work with others. 
Headquarters in Berkshires (Western 
Massachusetts). Send resume and sal- 
ary expected to Personnel Dept., Peter 
J. Schweitzer, Inc., Lee, Mass. 


(Continued on page 48) 
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QUALITY CONTROL 
SUPERVISOR 


Permanent position for gradu- | 
the new sections. 


ate electrical engineer with pro- | 
gressive Electron Tube manu- 92—St. Catharines (Dist. 4) 
Chairman: C. P. Smith 


facturer. Additional studies in 
Quality Control essential. To Thompson Products, Ltd. 
St. Catharines, Ontario 


assume complete responsibility 

for entire quality control oper- Vice Chairman: F. W. Dunn 
ation. Thompson Products, Ltd. 
St. Catharines, Ontario 


Secretary: N. Berswick 
McKinnon Industries, Ltd. 
St. Catharines, Ontario 


Treasurer: A. Schultz 
Lightning Fastner, Ltd. 
St. Catharines, Ontario 


93—Richmond (Dist. 9) 
Chairman: Robert H. Brown 


Previous experience of 5 years 
in tube plants preferred with 
some experience in quality con- 
trol. Supervision experience 
necessary. 

Excellent working and living 
conditions in suburban West- 
chester County. Modern schools, 
desirable housing, within 15 Perfect Circle Corp. 

miles of metropolitan New Richmond, Ind. 

York. Vice Chairman: J. Robert Batten 


Perfect Circle Corp. 


Sei:d resume to Personnel 
Richmond, Ind. 


Dept. 
SONOTONE CORPORATION — 


Elmsford, N. Y. 


Kassen 
Perfect Circle Corp. 








Richmond, Ind. 








QUALITY CONTROL 


Two excellent positions are immediately available in New York City with 
our company engaged for over forty years in the engineering development 
and manufacture of complex electronic and mechanical control and computing 
systems. Expanding activities will soon create still further openings in all 
phases of statistical quality control and in its use of modern techniques. To 
be in on the start of the expanding program, however, it is to your advan. 
tage to apply and be accepted now for the following openings: 


SECTION SUPERVISOR 
of 
CUSTOMER RELATIONS 


A splendid opportunity for a person trained in Quality Control who has five 
years industrial or governmental experience in manufacture and test of 
electro mechanical and electronic products for the armed services with 
emphasis on customer contractual relations concerning quality. Supervisory 
background is preferred. 


QUALITY CONTROL ANALYST 
Desirable position for a man with a minimum of two years statistical quality 
control experience plus a major in mathematical statistics or equivalent. Will 
work on designs of experiments, analysis of data for statistical validity, qual- 
ity level surveillance, etc. 
Your replies will be kept in strict confidence. Kindly send complete resume 
including your salary requirements to: 


BOX 13S] 


AMERICAN SOCIETY FOR QUALITY CONTROL, Inc. 
6197 Plankinton Bldg. - 161 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 








- OUR EVER-GROWING FAMILY 


With the addition of St. Catharines 
(Ont.) and Richmond (Ind.), the 
number of sections in the Society 
is now 93. The Society is proud to 
extend a most cordial welcome to 


Secretary-Treasurer: Robert E. 








QUALITY CONTROL ENGINEER 


To direct inspection analyses and 
most of departmental administration 
activities and to develop scientific 
inspection plans through use of sta- 
tistical quality control methods and 
modern gaging. M. E. degree desired 
but not essential. Experience is a 
prerequisite. Salary commensurate 
with experience. Liberal Employee 
benefits. Write outlining qualifica- 
tions. 

J. V. Davis, Personnel Dept. 

Morse Chain Company 

A Borg-Warner Industry 

Ithaca, New York 











CONSULTING SERVICES 
Responsibility of the American Society 
for Quality Control, Inc., for Consulting 
Services advertising is limited to cer- 
tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
membership are set forth in the Con- 
stitution of the Society. 


for positions in 


Quality 
Control 
Engineers 


SOUTHERN CALIFORNIA 


HUGHES, one of the nation’s leaders in the development 
and manufacture of advanced electronics systems and 
components, has new openings in the Quality Engineering 
Department for Engineers experienced in the following fields 








Ma nagement Con trols 


POUNDED IN 1945 
References and Literature on Request 


Senior Partner: 699 Rose Ave. 
W. E. JONES  Dzss Pranmves, It. 
Fellow, ASQC Vanderbils 4-6533 








Consulting Services in Quality Control 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappaqua, New York Chappaqua 1-0715 








Quality Control! Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building Telephone 
Detroit 26, Michigan WOodward 5-3796 








QC Planning Defect Prevention 
LEONARD A. SEDER 
FELLOW, ASQC 
267 HAWTHORNE ST. 





MALDEN, MASS. 
MAlden 4-5446 


Organizing for Quality Training 








BERNARD HECHT 


Quality Control & Reliability Specialist 
Senior Founding Member, ASQC 
Planning and Staffing 
Q. C. Organizations 
Training in Statistical Methods 
Quality Assurance Programs 


5410 Wilshire Bivd. Los Angeles 36, Calif. 
Webster 8-012! 














STAFF ENGINEER 


To correlate factory test with results in the field, analyze 
complete systems in terms of component quality requirements, 
develop and install advanced techniques for 

manufacturing and suppliers’ operation. 


INSPECTION ENGINEER 


To evaluate present inspection techniques employed in 

such areas as Machine Shop, Mechanical and Electrical 
Assembly, Receiving Inspection and the Processing 
Departments. Must evaluate Production Planning, operation 
call-outs, and assign classification of defects to each operation 





THEST FACILITINDS ENGINEER 


To analyze, plan and review design of quality control test 
equipment and test methods to comply with advanced 
electronic and electromechanical specifications 


These positions require an M.E. or E. E. degree with a 
mathematics or engineering background, and actual 

shop experience in the application of statistical techniques 
to electronics manufacturing operations. 


The ability to design and follow through on statistical 
Y ig J ig 

quality control procedures is essential. 

quality P 


These are responsible positions which will provide you 
with opportunity for professional advancement. 


For further details, you are invited to send your resume direct to 
MR. HOWARD A. GRIFFIN 
at the address below. 


Fiughes 


113]4a0 W . Jefferson Bivd. 
Culver City, Los Angeles County, California 
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RINGEOUINT 


DIRECT MEASUREMENT TO 
0.000001" 
SIMPLE TO OPERATE...DIGITAL READING 


The new FRINGECOUNT micrometer brings lab- 
oratory precision with increased speed to your 
inspection and quality control departments. 

This new precision instrument is particularly suited 
to the measurement of gage blocks, plug gages, other 
external standards as well as close tolerance produc- 
tion parts. 

The most stable measuring standard known — the 
wavelength of light — is the gage put to use in the 
FRINGECOUNT micrometer. It combines the inter- 
ferometric principle with an electronic system which 
counts light fringes — projects them into a digital 
counter for fast interpretation into a dimension. 

Operation is simple — just two push-button con- 
trols. Other FRINGECOUNT advantages: 

@ Eliminates need for expensive master blocks. 

@ Measures flat or round parts equally well, 
equally fast. 

e@ Adapts to many special measuring situations 
through the use of different anvils and 
spindles. 

@ Requires no calibration. As stable as the 
light source. 

Find out how the FRINGECOUNT can be used 
in your operation; Write us today, Department 
for Bulletin LP-3521. 


*Trade Mark of Link Aviation. 











ThaK AVIATION, Inc. 
A SUBSIDIARY OF GENERAL PRE S IN EO PMEN T 


a eimonamron, ww 





B. Power 
Universal Microfilms 
313 N. First St. 
Ann Arbor, Mich. 


A LIFETIME DIAL INDICATOR 


WITH THE MAINTENANCE-FREE 
"H" MOVEMENT 


-l 





it will pay you 

to specify this 

new “H” movement 
on your next 
Indicator order. 


You can get the NEW FEDERAL Dial Indi- 

cator: 

* In 47 Regular Models (any B, C, D, or E Size 
Model listed on page 4 of our catalog) 

* In 7 Wetproof Models (all Wetproof Models 
listed on page 6 of catalog) 

* In 2 Long Range Models (C8IS and D8iIS, 

Rugged — shockproof — withstands more impact. shown on page 7 of catalog). 

Improved life under all conditions. All gears, racks, To specify the new style Lifetime Dial Indi- 

and pinions precision hardened — friction reduced — merely add aS" ofeer Model Number > 

FE ae nn gr ea TI Pe SY A sired. If you don’t have the new Dial Indicator 
7 oes Pe —_ po s ere: Catalog No. 55 and Price List, write today ... 

new high in sensitivity. Calibrated accuracy greatly 

improved. Off-white dials and fine line graduations 61 aay hae fmm any tacameaengd 

facilitate readings. Available in four sizes. Enthusias- y. oa 

tically received in shop tests. 














AAFEDERAL 77 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 








